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0 * the Curiofir the 


PAAS Os, in the Philoſophical 
Tranſa&ions, No. 466; and by 
the Authors of the Monthly Ne- 
view, in their | firſt Number, for 
May, 1749. | See alſo Bibliotheque 
Francoiſe, Tom, xxxvi. Page 26. 
and Bibliotheque Raiſonnte, Tom.“ 
XXxi. re 304. 
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Public, for the enſuing ex- 
cellent and celebrated Work; it is | 
ſufficient to obſerve, that i it is men- 


tioned with App robation by Dr. 
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Wl Structure; but it is requiſite that” every, 
Puirt bf tie e ee my mould be endued |", 
with” the Faculty of 'Fetling, to diflinguiſh us 
from” mere! Machines, chat may be taken to 
dieces at Pleuſure, Without the Conſciouſneſs bf 
Aion: offered ro'their Mechanifni,” This 
. Nature bes Frida ; and wherever we 
* Verves and Life, there alſo fubſilts this | 


"Sort 'of Wingo Which e ſs : dor ſcern to fu 
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The in need of any particular Organization, or to 
—— depend on the Structure of the nervous Papillz, 
: the ſimple ſolid Texture of the Nerve; being 
alone ſufficient to produce it. The Lips of a 
green Wound, the Perioſteum, or a Tendon, 
laid bare, have a very quick Senſation, tho 
deſtitute of the nervous Papille obſervable on 
the Skin. Nature, whom one would cbnclude 
neceſſarily obliged to be at a great Expence in 
producing this Senſe of the Touch, has never- 
theleſs eſtabliſned it at a ſmall one. So that the 
nervous Papillæ are not abſolutely neceſſary to 
Feeling, but to the Perfection of it, and the 
Variety of the reſpective Senſations. The Senſe 
of Feeling therefore is as the Baſis of 7 : 
SBenſations. Tis the Genus, of which th 
the moſt perfect Species; All the nerv 
lids, animated by a Fluid, are endued with this | 
The Sen- general Senſation. But the Papillæ of the Skin, 5 
ſes in ge- thoſe of the Fingers for example, enjoy it- 
ber, are Degree of Perfection; which adds ta the 6 


of Feeling Senſation! a Sort of Diſcernment of the Figure 
33 * of the Body touched. The Papillæ of the 
tion. Tongue ſurpaſs thoſe of the Skin; and, in 
ſhort, thoſe of the Noſe the Papillæ of the 
Tongue: and ſo of the reſt in Proportion to the 

Z Deficacy of the Senſation. What 1am advan- 
cing, in regard of the Papillæ, does not at all 
exclude the reſt of the nervous Texture from the 
Share it has in cauſing Senſation. . The Papille 


ere more concerned than this Fexture, in parti- 
cular 


er the! $2.84 08. 


Organs 1m horn and be Tongue , LI 
ts others they have a leſi Portion aſſigned them z Tua Tough: | 
Cs pa cbs nei en 


Membrane, which! conſtitutes: che rm of 
Smelling. Im ſhort, in other Places the Pas. 


ſolid nervous Texture almoſt ſingly compoſes 
the Organ as! in the Sight. Theſe Differences 
proceed from each Organs being proportioned 
to the Obiect whoſe; Impreſſion it , regrives. 
It would be very conducive to the enfection of 
the Touch, were the Nerves to form ſmall ſen- 
ſible Eminences: becauſe theſe Sort of ſharp 
pointed Subſtances are more eaſily irritated hy 
the Surface of Bodies, than an uniform Texture 
could poſſibly be. The Taſte would require 
nervous Papille, that ſhould be of; a ſpungy 
Nature, and at the ſame time ſufficiently im- 
pregnated with Moiſture, to dilute and diſſolye 
the Principles of Taſte, and to admit them ea- 
fily into their Texture, in order to their making 
a more lively Impreſſion, The pituitary Mem- 


brane. that lines the. Organ of the Smell is fur- _ 


niſhecl with ſoft, downy, Windings, and little 
Cells, to confine the odoriferous Vapours; but, 
its Object being ſubtile, it would have no Occa- 

ſion either for Papillæ, or ſenſible Points. The 
Choroides, the immediate Organ of Sight, has, 


likeyiſe its ſoft black Down, to abſorb the Img · 


ges that .make its Ohject: but the Bottom of 


; theſe velyet, Subſtanees, formed to xecetye the 
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ſmooth and very ſenſible. era 
All Matter of ſufficient ne or meal 
dity to affect the Surface of our Skin, becomes 


the Object of the Touch. This Senſe uſcer- 


the Touch. tains the Bulk, and Figure of Bodies, their Di- 


Heat. 


Cold. 


. 1 preſſed, 


ſtance; Inaction, Motion, Solidity, Softneſs, Flu- 


idity, Heat, Coldneſs, e vo. wk 


Theſe are its proper Objects. 
The Senſation of Warmth, or Heat} 19 6 Son 


of * Emotion, or Irritation of our nervous 


Parts, and an Expanſion of our Solids and 
E kids): produced by the ſlight Action of a mo- 
derate Quantity of the ſubtile Matter that com- 
poſes Fire, or : aprons] vg" . 
nn or artificial. 

When this Matter either b in ity, 
or is more than ordinarily agitated, then, inſtead 
of irritating or expanding our Solids and Fluids, 
it tears them, and diſſolves them; and this 89 1 
Hence of Action cauſes an Inflammation. 

The Senſation of Cold,” on the contrary, is! 2 

Sort of Obſtruction in the nervous Papillæ, and 
generally in all the Solids,” and a Condenſation, 
or Defe& of Motion, in our Fluids; ariſing ei- 

ther from the Contact of ſome cold Subftance, 
that is to ſay, of a Subſtance that is not to any 


degree impregnated with ſubtile agitared Mat- 


ter, like the Air, or Water, in Winter; or by 
any other accidental Cauſe, whereby the Motion 
of o our F luids and natural Elemental Heat 1 is ſup- 


ED WOES 1 ef 7 | | : 
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- preſſed; lie the Periodical Convulſion of the be 


Solids that produces the Shivering in an Ag oe 


It is probable; that our Fluids being either to- 
ally condenſed; or impeded i in their Motion;' by 
one ot other of theſe Cauſes, the nervous Pa- 
pillæ, and the Solids in general, which are 
ſolely expanded by the Impulſe of theſe Fluids, 
are immediately blocked up; and it is this Con- 
ſtipation, that is the Source of all the Effects of 
0 Jol in the Human Body. 4/4 Be ig rand 
The Skin, the Organ of the Newt, is 8 
'Caitogiafitions; of Fibres, - Nerves, and Veſſels, af 1 
which are inter woven one with the nnen in och 
1 rdinary manner, that the] in 
Be en reſembles Network. - 41 
This fibrous Texture is viſible in chick Sha 
my, and in the Soles of Shoes made of à thick 
and ſoft Leather, where, n ak "om 
ig nog diſtinctl . 250 
The Skin adheres to all the Remi 
by means of BlaodWeſlels; Lymphatics, Netw, - 
and ſometimes of fleſhy Fibres, as in the Face; 
but commonly by ſeveral very thin complicated 
Foliages, which form themſelves into little Cella, 
where the Extremities of the Arteries ſecern an 
Oil, termed Fat. The Anatomiſts call theſe 
Strata of Foliages the Cellular Meinbrant, W af 
_ Membrana Adipeſa : Its Structure pretty much 
en erer a Puff-Paſte Cake. It is here 
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"The Skin is. bonmedd- of al the Parts the. 
Kha ud faſten it to the Body which it in- 
folds. Theſe Foliages, Veſſels, and Capillary 
| Nerves are determined one over the other hy 
the Compreſſion of the Waters that ſurround 
the Fœtus in the Womb, and, after its Birth, 
by the Preſſure of the Atmoſphere. Theſe Fi- 
bres, being thus interwoven and preſſed toge- 
ther, form the Subſtance we have been deſeri- 
bing. Several of theſe Veſſels, originally hollow, 
d acquire in a ſhort Space a firm Solidity, and be- 
come as it were tendinous; and are, with the 
Nerves, _ e 2a — 2 this "thick | 

ag aparh 759 Y 
The nota Cujillares, aber having eon · 
| vi by their twining and running acroſs one 
another, to the Formation of the Skin; terminate 
in its external Surface; where they ſhed their 
Brſt Coat, to wit, That ſupplied by the Dura 
Maler. This firſt Coat, commonly ſtiled the 
Sheath of the Nerve, is divided into ſeveral 
Shreds, chat ſtick entangled together on the Sur- 
face of the Skin, and by that means conſtitute a 
| Sort of Network; ealled the Reticulary' Body. 
The per- The Mechaniſm of this nervous Network is 
fea Organ very well accommodated for receiving the Im- 
Tooch. Preſnon of Obzects: bur the Extremity of the 
Nerve; ſtripped of this firſt Coat, expands and 
raiſes itſelf between the Interſtices of this Net- 
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work, and forms. the nervous Papillæ. 0 Theſe The —_ 
are eleyated above the Network, are far more Toven. "I 
_ ſuſceptible of Irritation, and, conſequently, in FS | 
tirely formed. for the Production of the moſt 
perfect Senſation, _ A ſpirituous Lymph moiſtens 5 
theſe Papillæ, renders them ſupple. and claſtic, 
and of courſe furniſhes an Organ. in all e 
compleat and accompliſhed. . 

Theſe, Papillz. are ranged in 133 224 = 2 ke 
certain Order. And it is this Order that pro- 
duces the little Ridges obſervable on the Cuticle, 
or Scarf - Skin, and ſo viſible at e 
Fingers, where they are ſpiral. | N 5 
Ilube nervous Papillz are perpendicular to the 
| Surface of the Body. At the Ends of the Fin - 

gers they are lengthened in Proportion to the 
Extent of that Part, and are ſo cloſely connected 
tagether, 0 10 form thoſe ſolid Bodies, the 


Nails. 

Their ven kit Union is the. Reaſon why 
there. is no. Paſſage for the animal Fluid thro? > © 
this. Composition, hence the Nail becomes in- 
ſenſible. But, to make amends, at the Root of 
the N ail, Where the nervous Fapillæ are very 
ſolid, very elaſtic, and remain open o the N 
af; Spirits, the Senſation is extreme. 

Ide ſanguinary, lymphatic, 3 Ee” Ca 
pillaries, that penetrate the Texture of the Skin, 
are diſtributed. almoſt like the Nerves, Being 
| go one with another in the Skin, they 

Be e 
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| Story Veſſels, and the Cuticle that inveſts the Pa- 
pile, and. 1 1s very neceſſary, to them, by ſoften⸗ 
ing the -Impretfion of Objects and rendering by 
that means the Perception "more diſtin,” In 
ſhort, ta this Structure, To' adapted to the forme? 
ing the Organ of the Touch, we muſt add the 
Glands ſituated inder the Skin; ; "which ſerve to 
ben, at the, End 'of the "Ly: nplacies,” the 
Spirits peceſfary for the Lymp h that moiſtens the 
nervous Papillz, and to beſtow on the Animal 
Fluid a Preparation requilite to the PerfeRtion of 
this Senſation, © | EE PER 4528 
Advantage The Senſe of Feeling is abſolurely” 15 com- 
. Pleat, and of ſuch univerſal Benefit, that'it "has 
87 es ſometimes performed, if 1 may ſo expreſs my- 
ſelf, the Function of the Eyes, and recompenſed. 
in ſotne meaſure, the Blind for the Loſs of "thei 

Pw _— 
dete An Organift i in "Holland, the? depfbed bf his 
Relations Eyes, could notwithſtanding! play perfectly well. 
Sub. He had acquired likewiſe a Flabit of diſtinguiſh: 
EPS ing by | the Touch the different kinds of Mo- 
ney, and even Colours. Cards could not eſcape 
the Delicacy of his Fingers, by which means 
became a formidable Gameſter: For, in dealing 
the Cards, he knew the Hands of R he ren 
; with, 2s well as his own, © 

„ Sculptor Ganibefius of Valterre Kill far: 
paſſed” the Organift 1 am ſpeaking of. K 
ſufficient for this — to have touche 4 
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0 Erie . of Pan, of which'it is ad I ! 
were the Hit Degree. Tickl | U 
And, if you carry it too far, it becomes a 
re: ral "Evil; and even a mortal one, * 
Sent in bo be given to Writers on that 
This Senſation, therefore, muſt con- 
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Ticküng. tions and Agitatians, more violent, than what 
" uſually reſult from Pleaſure: and, on that * 


count, this Irritation approaches den nn 
The lively Irritation that cauſes Tickling, 


Attacks that excite Pain. 
ae, finſt,. from a Sort of Impreſſion made 
by the Object, as when the Lips are lightly 
ſtroked with a Feather: ſecondly, from the 
' Diſpoſition of the Organ extremely ſenſible, 
namely, the nervous Papillz of the Skin, being 
very numerous, very ſuſceptible. of Irritation, 
and furniſhed with abundance of Spirits. For 
this Reaſon, Bodies of a moſt ſenſible and moſt 
kvely Temperament, and the Parts that are beſt 
ſupplied with Nerves, are alone ſubhected to 
being tickled. The Organ may moreover be 
endued with a Senſibility, as it is neceſſary it 
ſhould be in order t produce a Tickling, a 
Diſpoſition inclining a little to an Inflammation. 
To this Cauſe thoſe Itchings muſt. be aſc ribed, 
where a light Scrarching is the Souree of — great 
a Pleaſure. But this Pleaſure, like Tickling 
borders very much on Pain. 2 
Imagina- Beſides theſe Diſpoſiriqns, . of. the Okjed?, and 
_ of the Organ, Imagination has: likewiſe a great 
theSenſe of Share in this Senſation of a as well as in 
1. All other Senſations, _ aa MN 
If any one touches us in the moſt inſenſihle 
Places with a profeſſed Intention to tickle us, we 
cannot bear it. On the contrary, if the Hand be 
a to our Skin * without that 


ſeeming 


1 N 


"+ 43 


e Su A a 


efitidn, we art not ſt T | 
ſeeming Incentioo we are not enfible of any er ne FN = 
Paris, we wan touch ourſelves! with al be 
Tranquillity imaginable. Surprize therefore, | 
or Miſtruſt, is a neceſfary Requiſite to diſpoſe 


Affection of the Soul determines her to diſpatch 
a greater Quantity of Spirits to theſe Organs, 
and to all the Muſcles that have any Connexion 
ns them. She chere pure them 'ON —— M 
livaty and ſenſible; and the Mulcles ſuſceptible 
of Contraction on the leaft Impreſſion. It is a 
kind of Terror in che Organ of the Touch; 
wich may be compared to that a Hare is"ait- 

der, when ſhe hears the Cry of the Dogs. © 
This odd Phenomenon, in regard of Tick- 7. a 
lng, is a Confitmation of the Alliance there is be cold 
between the Soul; and the Organs of Senſation. ep! . 
But, Lam apt to imagine, that there is no Fact al his 
more ſingular, in reſpect of this reciprocal Cor - Senſes. 
reſpondent, than the Story - recounted by St. 
Auguſtine. He tells us, that a certain Pariſh- 
Prieft, nated Neſtitutus, was poſſeſſed of u 
Soul fo abſoluftly Miſtreſs of the Senſes, that 
he could at pleaſure intirely deprive them of 
their Faculty of Feeling, and become like one 

tinued inſenſibie. Nor was he apprized of hav- 
ing been prieked or burnt, but by the Marks 
that ined on the Skin. * could like wiſe 
Ng intirely 


12 4 Phyicu / —_ 
. -"The" intirely ſuſpend all bene of Sign! of ReF 
\Fovcn: —— 201 at 003 g mano 
J have either read it Gerard | 
bead ſomebody ſtrenuouſly aſſert it, that:a.cer- 
tain Perſon, endued with a Faculty not unlike 
this, one Day in agreeable Company, having 
ſucceeded extremely well in dying thus volunta- 
| rily, over- acted his Part n as No e to 
raiſe himſelf to Life again. | 
Senſation , The Tickling, we have hoy juſt eee 
ef Love, ——— to another Kind of Senſation 
Kariſing from the Touch, that is more perfect, 
more general, and eſſential to all, Animals for 
the Propagation of their Species. This Senſa- 
tion is a Sort of Taſte for Immortality. The 
Senſe properly called Taſte, prompts us to take 
_ , neceſſary Nouriſnment for the Preſervation of 
Life; but this other Kind of Taſte inflames us 
with a Deſire of giving Being to others, and 
ſo to perpetuate our * to the end of 
__ JO $1934 | { LOR 
- 'Tho? this Aten be 80 Py . he 
leer of the Touch, which it poſſeſſes in com- 
mon with all the Senſes ; it is.nevertheleſs very 
diſtinct from ſimple Touching, and, indeed, 
much more ſo, than the Smell differs from the 
Taſte. One may even confidently aſſert,. that 
it has an undoubted Superiority over all the 
Senſes, both hy reaſon of its End, and of its 
Object, and the Nobleneſs of the Senſation. it- 
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Life owe their Exiſtence. The Otiects of all the , Tho 
other Senſes are material, foreign, Bodies; the ©, 
Obje& of this Senſation” is 0 leſs thah another 
Senſation, It is an Organ full of Life and Spi. | 
rits, that communicates tem to "another: Or 
rather, it is almoſt a general Commerce of all 
the Senſes, and principally of all the Kinds of 
the Senſe of Feeling. In reſpect of Senſation it- 
ſelf, if Love be put in Competition with the 
Appetite, we ſhall ſcarce perceive any Room 
for Compariſon, The latter, to a ſmall Pleaſure, 
joins a Mixture of Baſeneſs, conformable to 
Senſations worthy only of mere Brutes. To the 
former is attached a Senſation, that entitles it to 
the Name of Pleaſure, and that in an eminent 
Degree, connected with Affections that hold 
all Nature in the ſofteſt Chains ; and the Subli- 
mity and Delicacy of which is the moſt remark- 
able Characteriſtic of Human Nature, and the 
moſt valuable Property of the Heart and 
Soul, a art there 
A Senſation, that is capable of being raiſed 
even to a Degree of Moral Purity, and ſublime 
Metaphyſics, might very well deſerve to be ex- 
preſsly treated of in a Work of this Nature, ._- 
which has on other Accounts a Prerogative co -Y_ 
diſcuſs Subjects of ſuch Sort; and, perhaps, _ —_ 
this might not be the leaſt curious Province for 
real Naturaliſts. But there are ſo few of theſe, 
in reſpect of the prejudiced Part of Mankind, 
that, out of a "RR to the Infirmities of a 
| n 
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lar to the Mouth, and diſtinct from 
that of Hunger and Thirſt. But, 
if'y we trace it. to its Origin, we ſhall be convinced, 
that this Organ, which in the Mouth makes us 


x » PIX MH 


would ſeem, to be a Senſation pecu- - 


ſenſible of the Delicacy of Meats and Drinks, 5 


is che ſelf· ſame Principle, that in the Mouth, 
Gullet, and Stomach, is craving for Food, and 


incites us to a Longing after it. Theſe this 


Parts, properly ſpeaking, are but one continued 


Organ, and have but one and the ſame Object. 
If the Mouth creates in us an A verſion to any 
particular Food, does not the Gullet recoil at the 


Approach of it? And does not the Stomach 


immediately diſcharge its diſagreeable Contents: 
Hunger, Thirſt, and Taſte are therefore three 
Effects of the ſame Organ. | Hunger and Thirſt 
are the -Motions of the Organ defirous of its 
Object. The Taſte is the Motion of the Or- 
gan in the Enjoyment of this Object: it deing 


a Point paſt all Conteſt, that the Soul, united 


to the Organ, is the only real Subject of Setifa- 
tion. This Unity of the Organ, in regard of 
Hunger, Thirſt, and Taſte, is the Cauſe of 
theſe three Effects being, almoſt ever in the ſame 

| * 


Oy A Plyfcal Boys „ 
re Proportion in the ſamePerſons. The more violent 
1 Zee Appetite for Food is, the greater is the Enjoy- 
den in Eatinge The ore che Fafte ib gratißed, 

cz the more eaſily the Organs defray the Expence of 
_ this Gratification by Digeſtion. Becauſe all theſe 

j | different Degrees, which T ſuppoſe the Reſiſe of 
3 a ſound Habit, Proceed tom an Organ, that is 
= ' more healthy, more perfect, and more robuſt. 
| . This Rule is general in regard of all the Senſa- 

ons, and all the Paſſions. Genuine Deſire con- 

tirures, the Proportion of the Pleaſure,” and df 
che Power 3 becauſe the Power that gives Riſe 
to the Pleaſure, is alſo the Meaſute of it, juſt as 
the Pleaſure is limited by the Deſire of it. The mote 
 Yoracious the Stomach 1 is, the greater Pleaſure ariſes 
from Eating, and proportionably ſtronger is the 

Appetite, Without this mutual Conſent, founded 

on the Mechaniſm of the Organ, our Senfations 

would deſtroy that Being, for whoſe Benefit they 
are eſtabliſhed; "A," Gormandizer with-a weak 

| bee would die | with- Incigeſtion; white 

another Perſon with a voracious. Stomach, but 

ious, Taſte or _ Appetite, would,” iP it wert 
le eriſh. both by the Tor ment of his 
Vorac! 9 for want of proper Suſtenance 
Which This Want of Appetite" and Faſte would 
| deny him the Power of teteiving⸗ or digeſting; 
In the mean while, how often is the digeſtive 
Power overcharged by the Appetite, eſpecially 
in Men? becauſe they do not follow the ſimple 
Motions of their Organs and Powers, as much 
| | A 
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- as Brute Rhimals do: bur, by indulging «lively 4275 7 
Imsgingtien, which is till more fired, by Arti- (Cm, — 
 fices, Goafound the; Harmpny and Order, _— 
bliſhed in, Nature byf it's, Author, Jer, them 
 therefors no longer condemn che, Senſcs, and 
Paſſions, to which they oe nothing, but Grati- 
rude z but aſcribe; their Irregularities to an, unbris 
dled Imagination, and an Impotence of Reaſon, 1 
chat has not Force ſufficient to reſtrain, it.. | 
1 The Tafte, in general, is the Marion of an Or- 
gan, chat enjoys 1 of and is jntirely ſenſi 

ble of its Goodneſs. It. is for this Reaſon,, char 

there ſybliſts a Taſte in regard, of all 5 — 
Tate for Muſick ,and Fainting, a8, well, as for 
what we, eat or drink: as the Organ af « lc gen · 
ſations, if we may uſe the Hpreſpop: taza Re- 3 
liſh of theſe Objects. . Nat * r 

Tho, the, Talg, Krigiy taken, in eh e 

to the Mouth, Guller, and Stomach, and there 
is ſuch a Hympathy between theſe three Organs, 
that what is diſagrreable to one, is generally re- 
pugnant tc all.; and cho they are ig a Sort of 
Combination to get rid of what isn diſguſt⸗ 
ing vet it muſt be confeſſed, that the Mouth 
poſſeſſes this Senſation in a more eminent De- 
eres, and i endued with a; greater Delicacy 

thay the other two. A Bitter, that cauſes ſuch 
an; Antipathy in the Mouth, as to create a Nau- 
ſea, will, in the Stomach, only prove a.moderate 
Stimulus, Juſt:ſufficient to awaken, its Faculties. 
e PL IG, the Mouth, whigh firſt 


receives 


918 
The 


-4FASTE. 


— | 
two, ſhould be endued with a diſcerfiing Pro- 


perty beyond them! It is the Part of a good 


A Phifcat Eſay 


receives the Aliments, and of SS ed 


the Taſter, as it were, in reſpect of the other 


Clerk of the Kitchen to diſtinguiſh himſelf" by 


an elegant Choice of Proviſions," to prevent his 
1 N v the Diſpleaſure of his Superiors. 


This delicate Senſe is Evidently the moſt e- 


ſential of all the Senſes, after "that of Feeling; 
and, indeed, more eſſential than the” Touch, 
. were not the Taſte itſelf a Sort of a more refined 
and ſubtil Touch. 8 that the Object of the 
Taſte is not -a' ſolid Body, as is that of the 
Touch; but they are Juices, or Moiſture, with 
which theſe Bodies are ee. or chat are 
extracted from them. 


The Me. Theſe Juices, or Meiſtures, chat dae un 
— e Impreſion on the Organ of Taſte, are called 


- Savours. 


- Savours,. And ſometimes" this Appellation is 


45 appropriated to theft Tinpreſſion itſelf. - The ac- 


tive Principles of Savours, or of ſavoury Bodies, 


are Salts, as well Pare '23 * volatile.” Earths, 

Phlegm, and Sulphurs are no Part of ſavoury 
Compoſitions, but ſerve to eſtabliſh a Variety; in 
the ſame manner as Shades, mixed with Light, 
form different Images. But at the ſame time 
theſe Shades make no Impreſſion on the Organ, 
that being intirely the Effect of Light. Thus 
Salts are the only Principle capable of affecting 
the Organ of Taſte. It is a Maxim univerſally 


* known, that Water, Oil, and Earth have not 
the 
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the leaſt. Taſte, .- Lymph then, or Water, 


only. the Vehicle of the Salts, diſſolving Ad Cen 


8 


conveying. them ,, and. their Mixture with 
and Earth only makes them vary. t their Impreſ. 
ſions a thouſand Ways. If to theſe Varieties be 
added thoſe, which reſult from the Nature of 
both ſimple and com pounded Salts, the Variety 


of en will become an inexhauſtible Source. 


What a Variety of Images does Light produce 
with Shade alone ! Again, what farther Variety 
ariſes from the blending of a few original Co- 


Jours, and from Shade! Ought we to be leſs 


attentive, to the Mixture of primitive Salts with 
one, another, and with Water, Earth, and Sul- 


bur * A 


Such is the 1 of Ps | in genere: 


now let us examine the Organ on which they act. — 3 


The nervous Papillæ are here too the Organ 
of Senſation. All that is new 1n it is, that their 
Structure is a ſmall matter different from that of 
the Papillæ of the Skin, and that in Proportion 


to the Diſparity of their Objects. The Papillæ 


of the Skin, which are the Organs of the Touch, 


are ſmall, and of a compact fine Subſtance. 


They are covered with a Membrane ſufficiently 


ſmooth, and of a cloſe Texture. The Papillæ, 
that n the Organ of the Taſte, are much 


larger, more porous, and more open. They 


285K? 


inveſted with a Skin, or incloſed in Sheaths, 


very unequal, and at the ſame time very porous. 
12 . In 


/ 


20 8 A 215 1 
n. In Conſequence of this Structure, che oel : 
— Particles are detained amidft theſe Aſperities 5 
diluted and diffotved by à great Plenty of this 
Lymph, abſorbed by theſe Pores, and conveyed 
by the Afiſtance of this Lymph to the nervous 
Papillæ, where they make an n Impreſſion by. 
their ſtimulating Faculty. 
Theſe Papillz, the Ser of Taſte; are not 
only very numerous on the Tongue, but are he- 
fides ſcattered here and there in the Mouth. 
We diſcover them, by Diſſection, to be diſ- 
perſed on the Palate, the inner Jaw, at the Root 
of the Mouth; and by Obſervation we are con- 
firmed in our Opinion concerning their Uſe. 
Monſieur de Juſſieu, in the Memoirs of the 
Academy, relates the Story, of a Girl born with- 
dut a Tongue, who was not for all that deprived 
of Taſte. A Surgeon of Saumur ſaw a Boy of 
between eight and nine Years of Age, as in 
the Small-pox had intirely loſt his Tongue by a 
Gangrene, ſo that there remained not the leaft 
Traces of one; and yet, notwithſtanding, he 
had a very diſtinct Taſte of whatever he par into 
his Mouth, 
However, it muſt be confeſſed, that the 
Tongue is the principal Organ of this Senſation. 
Its Subſtance conſiſts of fleſhy Fibres, by means 
=! of which it aſſumes different Forms. Theſe 
1 | Fibres are ſurrounded by, and interſperſed with 
44 an oily Subſtance, that renders the Compo- 
9 ſition more ſupple. Part of theſe fleſhy Fibres 
be | extend 


en the. SENGES. 
extend ehemſelve tron the Tongue, and are 


«a * 4 


Muſcles that determine its Motion every way. 
This fibrous Body is incloſed in a Sort of Sheath, | 
very ſtrong Membrane. 
"A Nerve of the ninth-Pair, after 1 its Ramifi | 
cation, among the Fibres of the Tongue, is ter- 
minated. on its Surface, The Ramifications of | 
this Nerve, ripped of their firſt Coat, forn 
the Papillæ we have been diſcourſing of. 
Theſe Stripping firengrhen the Covering of the 
Tongue, and contribute alſo to Senſation. The 
Papillz, diveſted of their Coats, appear by their 
Figure of three diſtin& Claſſes ; one of which 
reſembles a ſanding: Muſhroom, another Len- 
tils,, and the third ſhews itſelf in the Shape of 
Pyramids. The two firſt have a viſible Perfo- 
ration in ſeveral. Places, from whence oozes a 
limpid, watry | Matter. All this Apparatus is 
ſhrauded by a very porous Cuticle, that diftri- 
butes Sheaths to the nervous Papille. _ 
The various Motions the Subſtance of the 
Tongue is ſuſceptible of, promote the Secretion | 
of the Lymph which moiſtens the Papillæ, 
open the Pores that convey it to them, and de- 
termine the ſavoury JED to enter them. 
When the Salts, 
Pores of the Organ of Taſte, are whole and intire, * 
and no ways ſoftened by. any Mixture, they are 
violently pungent, and in. Conſequence of that 
| Pungencys ran te. Name of "Diſagreeable , | in- 
C 3 : aſmuch 
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at are introduced into the Diference 
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ate; aſmuch as this Violence ſhocks the ſenſitive 
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-, Subſtance. Of this kind are generally acrid, 
acid, ſalt Bodies, &c, when tber are not mixed 
with any other. 

When the Salts are ſheathed 65 the olly or 
ſulphurous Parts, ſo that their Edge is intitely 
blunted, and their Points even entangled in that 
manner that they can but very lightly irritate 
the nervous Papillæ, then this light Irritation 

roduces a ſweet agreeable Taſte ; as it excites 
in the ſenſitive Fluid that voluptuous Emotion, 
in which conſiſts the very Eſſence of Pleaſure. 
Such, ordinarily, is the Effect of Sugar, com- 
poſed of ſalt and ſulphurous Ingredientßs. 

Theſe are the two oppoſite Savours. Be- 
tween theſe two Extremes, and even in each of 
theſe Extremes, ariſe innumerable Varieties, * 

I have juſt been aſſerting, that violent, acrid | 
Sayours are generally diſagreeable ; and that the 
Savours which do but, if I may be allowed the 
Expreſſion, juſt trickle the Organ, are for the 
moſt Part agreeable : I muſt further add, that 
the Pleaſure, or Diſagreeableneſs, reſulting from 
Savours requires them to exert a certain Degree 
of Violence or Tickling ; 3 and that a particular 
; Diſpoſition in the 1 [magination, . on which, the 
2 11 mpreſſions are. made, muſt likewiſe necefarily 
concur to produce thoſe Senſations, Wet 

All ſweet or light Savours are not agreeable, 
nor all acrid dilagreeable. Some Sweets are in- 
bpid : and there are acrid Subſtances which | 

are 
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are actually a Gratification to ſome peculiar Pa- „ The 
lates. And every now and then we meet with . 
one, in whom the fibeſt of Sygar tall) caufſe 
Reachings. Imagination therefore bears a Part lnsgias- 
in the Senſe of Taſte, as well as in all other Sen- tion bears 
ſations. As to my own Particular, hok came desen 
it to paſs, that. I had formerly ſuch an Averſioh Taſte. 
to the Bitterneſs of Coffee, which now uffords 
me no ſmall Regale? How came the firſt Oyſ. 
ter that I. ſwallowed, to;.create in me ads much 
Nauſea as! a Medicine, and by das to. be- 
come one of my moſt delicious Repaſts? In the 
mean while, neither the Action of the Coffee, 1 
nor that of Oyſters upon, my Organs is inver- 5 
ted 3 and the mechanical Diſpoſition of theſe. , 
Organs is alſo pretty much the ſame. Al the 
Alteration therefore ariſes from the Part the 
Soul acts in the Affair, which does not form to 
itſelf the ſame Ideas on Occaſion. of the ſame 
Impreſſions. There is then no Idea eſſentially 
Ne FP Wer oF, ſack . 5 f e 


what is, s the 1 of « one. 1 Nagon is often the 
Diſike of hes Maes! it is, in thort, that 
thro! Cuſtom we ſometimes transform that 
| ARES iſagrees 8. n d of 
_ Pleafurgas do ned © an. un % 0 6.6 
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r of his Fence: we have furn. 
V wongica- Hie Ah the RAP Mick of 
Peg His Being,” by nouriſhing it's © we” 
hve placed Him at” Table with 2 Paſte and 

Appethte * :" bar - what Hſſurance can he dw, 
that this Table that is ſerved ap to him, 
is ſpread With Alimente fuitable to his par. 
ticular Condition? Herdes not as yet enjoy 
the leaſt Glimmetings of Light : and, if he did, 
his Eyes could not i Ml aſcertain; the Goodneſs 
of his Pod, nor even perhips demonſtrate: it was 
really Food, it being not their Province! Let 
us then Procure him the Enjoyment of ſucculent 
and delicious Odouis, thit exhale fromthe Meats 

and Drinks that are prepared to regale hith.” 5 

us endl Him with" Fell, "Theſe" Sderiferbus 

| Particles! nde no WWoner tbuche@ this! Organ, 
than the Teritation irtirhteütately Expands HAIP all 
over - the Or Saß f TAE? ; u Hits e 1 rp 

the Sceft, furnifhes in 4 Lültant e every M 

4 for feizing't the Phey, | ©277 THA oy 

'1 itigine therefore, clit che Selk net (5 
much a particular Senſe, as a Part of, and Sup | 
ent to, that of the Tate, to which in a 
manner it ſtands Centinel. In a word, the Smell 
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a the Taſte of 'Odours,; : nd us it were ts An The 
tielpatiom of ſavdury Bodden, The Membrane, 
which lines/the Noſe, and ig chr Organ of wis 
Senſation; is a Comtiduation of that which! lines 
the Throat, the Mouth, Gullet and Stomach 2 
and the Differerice, in regard of tho Serifiitions/ 
of theſe Parts is pretty nigh ia Proportion t 
their Diſtance flom the Brain, That is 0 ſay, 
the Smell differs ne more from the Taſte, than 
the Taſte does from! Hunger and Thirſt. TW 
Mouth” is ended with a finer "Senſation! than 
either the Güllet or Stomach ; and the Noſe en 
joys one ſtill more delicate thun the Mouth, by 
reaſon it 18 neater to the Source of Senſation. 
And, again, A che Filament of its Nervts, and 
of theit Papillæ, are fine, hollow, and full of 
Spirits. W heteds thoſe that are diſtant from this 
Origin, acuire, "thro* che natural Tendency of 
the Netyes, 4 7 Solidity, and become 
thicker coated; eir Papillee degenerating into 
a kind of Erggeſteber : No all the World 
knowz, that Excreſcences are not endued with - 
any great Degree of feeling. 
| Nobody is ignorant that the Taſide of. he 
Naſe is the Organ of the Smell ; but very few 
have a Juſt Nation of the Mechaniſm with 
which this Inſide is copay in 1 to receive 
this Senſation 4. . 
Immediately after the Op 


1 ** * 
embrane, 


ing of the Nef. ” Mecha- | 


trls, which is ſufficiently firait, the Inſide of nim oftbe 
| Y Organ of 
| the Smellng. 


. c the Figure ase. 


— Ele 
The the/Nole — two Cavities, which are ever 
— ſeparated. by one Partition. Theſe Cavities are 
enlarged in Proportion to their Diſtance from 
thein firſt Entrance ; and they are again united 
is One: intire Cavity, that extends itſelf even to; 
then Bottom of the Throat, by which means. 
theychave a Communication with the Mouth. 
„Alb cthis Cavity is lined by the Pituitary Mem- 
brane, ſo ſtiled by che Ancients, by reaſon of- 
the Phlegm that is continually flowing thro? it. 
This Membrane is of a ſpongy Nature, and has 
on its Surface an exceeding ſoft and ſhort Down. 
The ſpongy Texture is formed by Veſſels and 
Nerves, that are interwoven with a great Num- 
ber of Glands. The Down is compoſed of the 
Extremities of theſe Veſſels, to wit, of the 
ſmall nervous e that conſtitute the * Oo 5 
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Mucus of the Noſe. . Thel 50 lubricate | 
the nervous Papillz, and render them fit for. 
diſcharging their Function; and are farther al. 
ſiſted in this Office by the Tears, which the 
lachrymal Canal cpnveys along the Noſe. | * 

| The olfactory Nerve, the firſt Pair of 
W! Nerves that proceed from the Scull, is that 
Ft Which ſpreads itſelf in the Pituitary Mem- 
" | brane. Its Filaments are in great. Number, 
19 ſeem to be ſofter, and are more N than in 


4.4 ag 9 other Organ. 
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"This e of the Nerves, ſubſervient to Te 
tlie Smell, whoſe Effcacy dependꝭ on the near 2 
Connexion they have with the Brain, renders 
them ſtill more ſuſceptible of receiving the 1 

n made by odoriferous Bodies. e 

The great Number of Filaments thar <onſti- 
tute the Olfa&ory- Nerve; is what' produces the 
numerous Glands in the pituitary Membrane 3 
— Glands being nothing elſe” than the Extre- 
mities of the Nerves ee about the Oo 
ate” 5 

Beſides the Ollattry Nerve, "hed enters the Son o. 
Noſe a Branch of the Opthalmic, that is to Gay; our a. "9h 
of one of the Nerves of the Eye. It is the weep, and 
Communication of this ſmall Nerve wih that of Run 
the Smell, which is the Cauſe that we ſhed Tig 
Tears on Occaſion of any ſtrong Scents, and ſaceze. 
ſneeze at the Rays of the Sun being directly 
darted on our Eyes: becauſe this ſmall Nerve, 
in its Origin, is connected with the Nerves diſ- 
tributed in the Organs of Reſpiration. So that 
on any quick Irritation, it excites in theſe Or- 
gans thoſe convullive Motion, . whence 
reſults Sneezanes 567 IWoTg gu 

The downy Coat of the Pituitary N 
is intirely proper for imbibing the odoriferous 
Fumes: but there is ſtill another Contrivance 
for fixing theſe Particles on their proper Organ. 

The Inſide of the Noſe is furniſhed on each 

hand with two Sorts of complicated Windings, 

which advance very far in this * cauſe a 
1 „ Sort 


e, don of. Qbſtrudion, in | the; Falte of it, end 
Comms blige by char means the odoriferous Vapours 
to. diffuſe themelyes, and d bop We 
while within their Capacity. x.y 112: 
This Structure determines, theſe Vapours to 
a! a longer Time, in a ſtronger Manner, and 
en a larger Extent of the Pituitary Membrane; 
and, conſcquently,. the Senſation, reſulting, from 
chene is rendered the more perfect. For this 
Reaſon, Dogs of the Hunting Kind, and other 
Animals that are remarkably diſtinguiſhed. for 
the Perfection of their Smell, haye theſe wind- 
ing Cavities in their Ws, conſiderab langer 
een, itt wo oo 
- Theſe ſame Windings, in {FAY a ketle 
©. the Air reſpired thro” the Noſe, ſoften the Ris, 
gour of it in Winter. And it is this good Of 
fſice which they render the Lungs, that expoſes 
the Pituitary. Membrane to the greateſt Share of 
choſe Obſtructions called Rheums, and Deflyx- 
ions of the Head. In theſe Diſorders, the 
mere Swelling, of this Membrane ſhuts up the 
Paſſage of the Air; becauſe the Coats of che 
Fibres being grown thicker, immediately cloſe. 
Which is a Demonſtration, thax altho the Cavi- 
ty of the Noſe be very conſiderable, the Laby- 
rinth, notwithſtanding, that Nature has eſta; 
bliſhed in its Mechaniſm, in order to the taſt= 
ing, if the Expreſſion be allowable, of Odours, 
leaves but a ny fall Portion of empty 
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The dorfer Gs Fumes, "which conſtitute che "he, 
Ohe of the Smell, are in reſpe of a Fluids S., 

what ſavoury Bodies are in regard of Liquids Mecha- 
and Juices. 11 Salt is ever the Agent, or ee 
leaſt the Inſtrument and Stimulus of the Senfa- 5 
tion. All Salts without diſtinction produce 
Taſtes but they muſt be volatile, to affect the 
Organ of the Smell. Aqueous, ſulphurous, 
&c, Va pours, diffolve, convey, modify the Im- 
preſſion. of Salts, and concur to diverſity the 
Scents, In a Word, all that 1 have delivered « on 
the Subject of Taſtes, is exactly applicable to 
the volatile F laidity of odorifefous Bodies, 
The prodigious Quantiry of theſe volatile „ 
Fluids, exhaling inceſſantly from an odoriferous —* 
| Subſtance, and: that without any ſenſible Dimi- 
nution of its Weight, is a Proof, that Matter 
may be divided in an aſtoniſhing manner. 9 
The general Vehicle of theſe ſcented Cor- vehicle of 
puſcles is the Air, Theſe little Bodies are dif- our: » 
N 805 in the At i ey and are there ſuſtain- 
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courſe 97 muſt remain in an 1 or 
riſe according to the Laws of Hydroſtatics ; or 
theſe Corpuſcles, tho? heavier than Air, yet * 
upwards in this Fluid, by reaſon of the great Ve- 
locity , with which they are ejected from the 
odoriferous Body, and by the Velocity of the 
Air itſelf, which eoncurs to bear them aloft. - 

As a | Horle on Tau Zones and the Wind to- 
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| 4 Phyfcal Eſſay . 
gether, raiſe a Cloud of Duſt A heart; than 
the Air 1 in which 1 = Boas... 5 
It is not ſufficient that the Air be! in a 951 
ner impregnated with odoriferous Particles J. it 
is likewiſe neceſſary that they be conveyed to 
the Cavities of the Noſe, which. i is the natural 
Conſequence of Reſpiration. This obliges the 
Air to paſs and repaſs inceſſantly thro? theſe Ca- 
vities, in order to its Entrance into the Lungs, 
or its Departure from thence. For this Reaſon, 
thoſe that have the Paſſage of their Noſe ob- 
ſtructed by a Catarrh, and ſo are under a Neceſ- 
ſity of reſpiring by the Mouth, are deprived at 
the ſame time of the Faculty of Smelling. Mon- 
ſieur De la Hire the younger once ſaw a Perſon 
who prevented his being ſenſible of any diſa- 
. grecable Scents, by raiſing i up his Uvula, ſo as to 
cut off all Communication of the Noſe with the 
Mouth; whence he ref] N for the future this 
ter Way *. ....... 

This ſame Paſſage of the Air thro' the Cavi- 
ties of the Noſe, ſerves ſometimes to cleanſe 
them from Obſtructions; as when it is forced 
violently from the Lungs, cither in blowing the 
. Noſe, or by ſneezing. 


Eos of There is not only a Gratification, or elſe a 
Odours. Dif agreeableneſs | in Odours, as there is in 
_ Taſtes; but they likewiſe ſupport the languid 


Powers, by ſtimulating the Nerves, and recrui- 


| ting them with a freſh Supply of Spirits. They 


ſometunes 
®* Obſerv. Phyſiq. Tom. II. Pag. 103, 


en be S Is. | . 
ſometimes alſo diſconcert;; the ſame Nerves, put _The 
them into Convulſions, and produce Vapours . . 
and Swoonings, when they make a diſpleaſing 
Impreſſion. The Imagination, as to this Point, Imagina- 
is not ſtripped one Jot of the Rights we have tion bears 
eſtabliſhed in it, over all the Senſes." W benen 
is it, that Muſk, ſo favourite a Perfume for- 
merly, ſhould at this time o Day be a general 
Source of vapouriſh Diſorders in the fair Sex, 
and even ſome few of the Men: whereas To- 5 
bacco, of an ammoniacal and venomous Fla- 
vour, conveys one of the moſt delicate, the 
moſt delightful Smells in Nature ? Is it becauſe 
there is an Alteration in the Organs? No! Itis 
-Habit, Prejudice, Imagination. b 
* Mankind, ordinarily ſpeaking. have not the Singular 
Senſe of Smelling to that Perfection which Brute Ferſection 
Creatures have, the Reaſon for which Difference Suu |, 
ve have accounted for. The Rule notwithſtand- Cauſes. 
ing is not abſolutely general. There are Ne- 
groes in the Antilles Iſlands, who like Dogs fol- 
low their Maſters by the Print of their Feet, and 
diſtinguiſh by their Noſe the Track of a Negroc 
from that of a Frenchmannmng + 
If any Credit may be given to Sir -Kenelm grraage 
Digi, a Boy, whom his Parents had brought Relation 
up in a Foreſt, (whither they had fled to avoid 3 
the Calamities of War) and who had lived on Dab. 
nothing but Roots, had a Smell ſo delicate, 


Obſerv. Phyſiq. Tom. I. Pag. 103. 
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. that by this Senſe he perceived the Apprcach of 
SMELL. the Enemy, and dpprized- his Patents of [their - 
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coming. F re mean while” made 
Priſoner; and, having altered this Method öf 


Hiving// in length of Time he loſt much of that 
ſurprizing Delicacy of Smell. However, he 
was not intirely deprived of this ſingular Faculty. 

Fior being married, he could very eaſtij by ſmelli- 
ing diſtinguiſh - his o-] ]n Wife from another 

Woman, and even find her out by the Print of 
her Foot, as a Dog does his Maſter. A Huſ- 
hand of this kind would in aſy make an Angus 


ſtill more terrible than the famous one in Lone 


Rabl. 
It ſeems then, VR the Perſcdion of we 


Smell, in Brute Animals, not only depends on 
and on the Privation of thoſe, ſtrong Odours, 


with which Mankind are conſtantly ſurrounded, 


and to which their Organs are fo. much accuſ- 


romed, that Scents ſo weak and fo ſubtile, as 
thoſe we have been ſpeaking: of, cannot 77775 
the leaſt Impreſſion on them. 


Monk of The Monk of Prague, Wunden in * 
_ Journal of the Learned of the Year 1684, is 


ſtill a more extraordinary Caſe, than the prece- 
ding. He not only knew different Perſons; by 


the Smell; but, what is much more ſingular, 


could, we are told, diſtinguiſh a chaſte Woman, 


married or unmarried, from one that was not 
ſo. 


* 


0. 


This Religious had begun to write a new The 


Story of him. 
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Treatiſe on Odours, when he diod, 
jamented by the Gent! 


very muc 
record this 


þ SMELL. 


For my Part, I do not know 
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whether a Man of; ſuch; Talents wonld not have 
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UR Perfedtions increaſe infenibly. 
In the firſt Place we were affüred by 
the Touch of the Solidity of Bodies, 
and their principal Properties in re- 


gard of us. Then we diſcovered the very Mo- 


tion of the Juices and Liquids; with which ſome 
of theſe Bodies are impregnated, and even the 
Fumes that exhale from their Subſtances. In 
ſhort, we have been made ſenſible both of the 
groſſer and the more ſubtile Parts of moſt Bo- 
dies, that are within our Reach and Contact. 
This limited Commerce might abſolutely be ſuf- 
ficient for us; and, in effect, is ſufficient for a 
few, that are ſaid to be ill - treated by Nature; 


becauſe her Liberality has been more beneficent 


to us, and extended our Communication with 
other Beings far beyond thoſe that ſurround us, 
by the Hearing, and even far beyond the World 
we live in, by the Sight 

This Communication is ever eſtabliſhed by 
the Matter that affefts an Organ: but, in Pro- 
portion as this Matter advances, it becomes 
more and more ſubtile, is more and more ex- 
panded at a Diſtance, and more and more capa- 
ble of bringing us Tidings from a-fat, that are 
altogether foreign to our Atmoſphere. | 


We 


en be SNS ts. 


We are now on the Point of tranſcending the The. 


Bounds of this Atindfplidte. For the Object oc 
Hearing i is Noiſe in general. Now Noiſe con- 
ſiſts in a quick Vibration of the Air, commu- 


nicated to the very Organ of this Senſation; 
and this Communication, it is very well Ro 


is ſet on Foot at a great Diſtance, . 


The Noile, which renders the Vibrations of 
the Air fuller, more'regular, and, conſequently, 
more pleaſing to the Ear, is called Sound. 

The Vibrations of Sound, in producing an 
agreeable e Surprize, have excited Men's Curioſity 
and induſtry, to form them into an Art ada pted 


to pleaſe and move them, by the Sele of - 


Hearing. All the Senſes have been equally:pro- 


ductive of Arts to gratify, or perfect, or to 


guard themſelves from bad I mpreſſions. What 
Arts has not the Senſe of Feeling produced ? 
Theſe Garbs, magnificent Houſes, 8, aca Cha- 


riots, are all the Effect of Delicacy, If the 


Ear Has its Zul i, the Mouth is not without 
its Martial, nor the Eye its Galzleo's, &c. 
All of them valuable in their Way, becauſe 
they have" applied themiſelves' to the Ini prove 
ment of Human Nattre. Let us now exam 

as Philoſophers, ſome of the Principles of ſims 


ple Sound, and of Sound reduced to an Art. 
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Hearing. | The Macn . of Sounps. 


OUND i is, in the ſonorous Body th: at pro- 
duces 1 it, the ſame it is in the Air itſelf that 
conveys it to the Ear; viz. the ſhaking of a 
Body, put into Motion by the Impulſe of ſome 

other. Such is a Bell ſtruck by i its Clapper.; a 
Violin ſhook by its Strings, which the Bow ſets 
a trembling ; a Flute àgitated by the Impulſe 

of the Air againſt its Emboiichdre. | ©. 

The Air It is a Miſtake to imagine that the Air, put 
that pro- into Motion by ſonorous Bodies, is this gros 


d 
Sound is and palpable Air, which we fan with our, Hat, 


= Air. and blow the Fire with. The Sound of che 
) zrgeſt Bell does not communicate the leaſt Mo- 
non to the Flame of "a Candle: whereas the 
leaſt Breath of Wind, that i is to ſay, the ſ malleft 
Motion of groſs Air, gives it a Tremor, and 
extinguiſhes it. # 
The Air therefore, that OI", Sound, * 
it is proportioned to the Organ of Hearing, is 
much more ſubtile than common Air. A 
Motion of The Motion of a ſonorous Body is com 


ſonorous 


Bodies for pounded of two others, namely, of the trem- 

Sounds. bling of all the ſmall Parts that compoſe this 
Body, and the vibrating, Motion reſulting from 
the whole. 

In Conſequence of the firſt Motion, or Trem- 
bling, the Particles of the Body approach to, 
and retire alternatively from, one another with 

1 a 
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or one formed of Matter very little elaſtic, gives 


5 I nee EL” 37 
prodigious Velocity; "whence their reſpectire r 


Situation and the Figur 


of their Pores Change = 


In the Vibration of the whole Body, thife 
falls out amongſt the Surfaces of the Body, what 
we have been juſt obſerving to happen amongſt 
the Particles concerned in the Trembling : For 
Inſlance, a' Bell, when it ſounds, from being 
round, becomes oval; and ſo, vice verſd, Milli- 
ons of Times in a Moment. A String likewiſe, 
tho® ſtrait, and extended upon the Bridge, from 
it's natural Straitneſs 1 is curved here and there 
an Infinity of Times, in a very little Space. 

- Both'the one and the other Motion produce Principles 
Sound; and the Duration of the Vibrations, as el 3 
well of: the intire Body, as of its Parts, deter-cords. 
mines the Species of Sound, flat, or ſharp. For 
Example, a long String, or a ſmall ſlack one, 


a flat Tone; becauſe the Vibrations of a 
String of that Kind are ſlow, grand, and at a 
Diſtande from one another. On the contrary, a 
String wound up high, or made of Matter „ | 
dued with great Elafticity,” produces 2 ſharp a 
Sound, by reaſon its Vibrations are ſhort, quick, 

and cloſe. Suppoſing therefore two Strings of - 

the ſame Matter; of the ſame Size, and equal 

extended, and one of wlüch is the Moiety 0 | 

the other, that which is but the Moiety, will f 

tound the Octave of the other; becauſe its Vi- 

brationg” are as ſhort again, and equivalent to | 

I e thoſe | 2M 


38 A Phyfcal: Eſay 
8 thoſe of the other. Theſe Octaves are attended 
Su an harmonious Effect, as, from the double 
Vibrations, made by the ſmall String, one of 
them is ever falling in with the Vibrations of the 
larger; whereby they concur to render the ſo- 
norous Vibrations more compleat, put à greater 
Quantity of Air in Motion, and are conſequently 
more agreeable. This is the Principle of all 
muſical Harmony, and particularly the Mecha- 
niſm of playing on the Violin, and of all Inſtru- 
ments whoſe Tones are produced by the ſhort- 
ning of the Strings, in Conſequence of. the Diſ- 
poſition of the Fingers. The more Vibrations 
there are that concur, the more perfect is ths 
Harmony. On which account the Uniſon 
is the firſt and compleateſt of all this 
Claſs of Sounds, or rather, is of itſelf true and 
perfect Muſick : becauſe, in this State of the 
Strings, all their Vibrations are in Concord; and 
always ſtrike the Air together. Diſcordant Tones 
are thoſe, where there are no concurring Vibrations, 
In Conſequence of this Equality and Regula- 
rity of Vibrations in the Uniſon, when the String 
of an Inſtrument is touched over againſt ano- 
ther that has a String wound up in the ſame 
manner, this latter String is agitated by the Sound 
of the former ; becauſe this String, being in the 
ſame State, and diſpoſed for the Uniſon, falls in 
: with the Vibrations of the Air, whoſe Returns are 
conformable to the Length and Tightneſs of it, 
and, in ſhort, to the Vibrations that reſult from 
I it : 
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ey the SENSES. 
ir : whereas dhe Motion of the other Strings, 


whoſe Vibrations are diſcordant, is ſoon == 


of the Air, that we inſtantly f making their Ef. 
forts to excite Vibrations in it. To have a clear 
Conception of this Conſonance, and of its De- 
fect, ſuſpend a Ball on a Thread, and poize this 
Ball in the Air, giving it a Puſh with your 
Finger. If you have a Mind to carry on the 


Vibrations of this Ball, you muſt accommodate 
yourſelf to it, and be careful to puſh it at the 


End of every Vibration, when it is on the Point 
of beginning another. Thus may you con- 
tinue theſe Vibrations as long as you pleaſe, and 


be in the Caſe of the String in the State of Uni- 


ſon with another, But ſhould you, in Contra- 
dition to the Vibrations of your Ball, go ab- 


Air does, that is ſhook by a String, in regard 


of the other Strings with which it bears no man- 


ner of Conſonance, in Oppoſition to all Uniſon, 
This is the Principle of the Difference of 
Tones, and -harmonious Accords. As to the 


Force of Sound, this depends on the Quantity 
of Air, put in Motion by the ſonorous Body; 


and this Quantity depends either on the Force 
of the Vibrations of the ſonorous Body, or on 
its Extent. A Perſon in the ſame Key, and of 
the ſame Bulk of Voice, will ſooth the Ear by 
— the Impulſe of che Aix in bis Or- 

924 | En, 


40 A Phyfieal Eſay 
The gan, and be able at the ſame Time to ſtun one 
— exciting more violent Vibrations. But 
ſhould he multiply theſe Vibrations by a vaſtly 
high raiſed Voice, or by an Inſtrument that 
puts a great deal of Air in Motion at once, his 
Voice will then produce a Noiſe, that will al- 
moſt be inſupportable, and carried to a great 
Diſtance. Theſe Principles are very applicable 
to the Trumpet, F rench-Horn, and to other 
loud- ſounding Inſtruments; becauſe they agitate 
a large Quantity of Air, and agitate it violently, 
by reaſon of the great — of the n of 
which they are compoſe e. 
This T have been —— of has been long 
| Kn to the World: But our Moderns have 
enriched the Subject wich e Diſcoveries," and 
intirely new Hypotheſes!” * 434 2 nano 
- On touching two Sigg * A Violin ut once, 
hüt are tuned to a Fifth, one may perfectly 
hear the Sound of both. In the mean Time, 
one of theſe Sounds conſiſts in a double Vibra- 
tion of the Air, and the other in a triple. But 
the ſame Maſs of Air cannot produce at one 
and the ſame Time chree Vibrations of one Part, 
and two of the other, and xhoſe diſtinct from 
one another If you throw two Stones at once 
into a Lake, hard by each other, the Undula- 
tions they will form in the Water, will either be 
confounded in one alone, or be mutually de- 
ſtroyed. For the fame Liquid is not ſuſceptible 
of two or more different Vibrations at once 
5 | þ The 
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The contrary is is, however, the Caſe, in the Phitd Tb 
that produces Send, which receives at once the , 
Impreſſion, not omy of two, but of all' the 
different Tones of Muſick, and conveys them | 
diſtinctly to the Ear. It is neceſſary then that Species of 
the Air, which” generates Sound, be Compoſed Air pro- 
of ſeveral Species of Fluid, more or leſs ſubtile, Tones, 
each of them endued wich à Property of W 
ducing the Vibrations, or the different Tones, Colour. 
of Ur, Re, Mi, Sc. much after the Manner a8 
Light is formed of ſeveral Kinds of Rays adap- 
red to the Production of Red, Yellow, Green, 

Blue, Sc. * mere nn +03 5 
Suppoſing this to be F 19? one may eafily Sas 
ceive, that each Tone will affect its own eculiar 
Fluid, or that whoſe particular Vibrations con 
ſtirute this Tone; by which. means the Ear is 
capable of receiving at once all the Impreſſions 
of each of theſe Fluids, and of every one of 
theſe Tones, as the Eye werdet at once the 
Impulſe of ſeveral Colours. . be 
On touching only one Ste of an Inſtru- 
ment, the Ginerdlity of Mankind are ſenſible 
but of a ſingle Tone: whereas thoſe” that are 
verſed in, and accuſtomed to, Muſick; diftin- 
guiſh, beſides this fundamen:al Tone, the Oc 
tave, the Fifth, and the Tierce, abſorbed in 
the principal To one. F rom hence yer refuks 
all Harmony; © i 
Now by the Vintipfs® of Wörtcl ts 


String, which we have been — 


one | 
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A Phyſical Eſſay 

Sound, 
or the Product of half of the String; the Fifth 
is ae of two thirds of the fame 
String; and n, 
fifths of it. 

It is Matter of Fact. ſay the e Journaliſts of 
Trevouc, that the Parts of an extended String, 
are extended unequally from each End to the 
Middle. The Trembling alone of the String 
makes a natural Diviſion of it: for which Res- 
ſon one may imagine, that the middle Part of it, 
being leſs extended, produces the total Sound 
and that the other Portions will make a Ties, 
a Fifth, and an Octave, as they approach the 
Ends of the String, according to the Order I 
have been recounting. 

It would be better, in my Opinia, to apply 
here the Species of aerial Fluids proper to each 
Tone; and, by purſuing the Compariſon of 
Tones with Light, to ſay, that the intire String. 
agitates at once every Kind of Fluid; and that 
this Combination of Vibrations produces the 
fundamental Sound, as, in regard of Light, 
White, compounded of all Sorts of Rays, eſta- 
bliſhes the fundamental Colour; and that we 

in general do nat at all diſtinguiſh in this fun - 
mee Sound the other Tones that compoſe 
it, any more than we perceive the various Kinds 
of Rays in White; but that the Ear of an excel- 
lent Muſician is a Sort of Priſm, that ſeparates 
or Weine the Tones thus confuſed. 
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determines thetn,” reduces them to Calculation 


String ſounds an Octave 3 and that likewiſe, 
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This Perfection of the Ear, ſuperior: to that The 


of the Eyes,” ill be no- ways aſtoniſhing w , 


thoſe who have ever remarked, that this Senſe 


is more compleat / in ite Kind, than Miſion is. 


For, without going any farther, che Hearing al 
n 


Eyes cannot boaſt ſa much in reſpect of Light. 


Body, a Colour, is more or leſs clear, or more 


or leſs deep, than another; and that is all. But 
ö ᷣͤ K 


will be able to determine. 
I ſhall now mention anther Sigur of 
Sound rendated-by:-Btrings, 
We have ſeen” that the Moiety of an intireNew fl 


applying the Finger to the Middle of 2 String; ” 
this Ocken ilÞbe-produceds in neee 

I, be eg Ag the Flagee frmly de 
String, and the Neck of the Inſtrument, one 
touches the former but lightly, either with the 
Finger, or only with a Quieter, the Octave 
will be the ſame, as by applying the Finger 


hard, and even a more agreeable one: becauſe 


both Parts of the String contribute to it at once, 
and the intire String touched never ſa gently, or if 
one ceaſes from Time to Time to touch it at all, 


| AC III K Sound. * 
Cenle- 


1 A Phyſical Eſay 
he Co equently, it is juſt 3s if one touched three 
Hewrn rng Time, in a Statelof Uniſon, which 
aner fail of producing an harmonious Tone. 
The Reaſon of this Singularity in Muſicks is, 
becauſe the ſimple Touch of the Quieter makes 
a Sort of Diviſion of the String into two equal 
Parts. It is a ſmall; moveable, Bridge, that fe 
parates the Vibrations of each Portion of the 
String, without interrupting! in the mean while 
the Communication of theſe - Vibrations. Ihe 
String tremblos under the Quieter; but tlie 
Vibrations of the intire String are thereby 
ſhortened, or, if you will, the firſt Claſs of amis 
ple and compleat Vibrations, which form the 
fundamental Sound, are ſuppreſſed, the /String 
being only affected by the ſubaltern Vibrations ot 
the Octave. What 1 here advance is in Suppo- 
tion, that the Vibration of) the fundamental 
Sound includes all the other Vibrations, which 
is really Fact. For when the Quieter touches 
the Middle of a String, you may make a double 
Octave found on this String, without removing 
the Quieter from its Place. In order to this, firſt 
ſerape ſtrongly with your Bom, and you will give 
the String its fundamental Tone: becauſe then 
the Force of the ample Vibrations, which form 
this Tone, ſurpaſſes the Touch of the Quicter, 
and renders it ineffectual. Secondly, puſhi the 
Bow with leſs Violence, and you will ſound an 
Octave, as we have intimated: becauſe in that 
Caſe the Quieter ſuppreſſes one of the Claſſes of 
110 | the 
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che Vibrations 3, or becauſe the Vibrations, being The 
too feeble; loſe:dghinſt» this Quieter one of their. Heating: 


Claſſes, ebay of their Quantity. The 
different Degrees of this Quantity, contained in 
the — dat Tone, would they not be 
the firſt Cauſe of that Harmony, which Muſi- 
cians diſtinguiſhi in the ſole fundamental Tone? 
The Juſtneſs of this Explication eee. con- 
— by this other Experiment. | 

If you place your Finger to a Tierce of t a 
String, and there reſt it firm, it is evident you 


will ſound a Fifth. But, if you there apply the 1 


Quieter, you will ſound a Twelfth, or the Oc- 
tave of a Fifth Now if you reſt your Finger 
afreſh on this Place, and paſs the Bow upon 
this Tierce of the String towards the Neck of the 
Violin, you will produce the ſame Sound, the 
ſame. IJ welfth, as reſulted from the Quieter, 
when you paſſed the Bow upon the two other 
Tierces of the String. It is therefore the Sound 
of this Tierce of the String which you hear, 
when the Bow paſſes upon the two other Tierces. 
The Vibration of the Bow then paſſes from the 
two Tierces, which it touches, to the Tierce 
which is beyond the Quieter. This Quieter 

therefore does not at all intercept the Vibrations 
of the String: it makes only a Sort of Diviſion, 
or Subdiviſion, on each Part of it. But what is 
the Reaſon . that the Boõ.—].m which paſſes over 
two Tierces of the String, does not rather cauſe 
the Sound of this long Portion to affect the 

71 1 Ear, 


46 of Phbyfical Ef 
1 Ear, than that of the Tierce, over Which it 
tes not ar-all © Ie is abſolutely becauſe chi 
Tierce is ſhorter,” that the Ear is' rather affected 
by its Vibrations. Theſe being ſhorter produce a 
ſharper Tone. Now a ſharp Tone is ever pre- 
dominant over a Flat, and drowns it intirely. 
The more you move the Quieter, either to- 
ſharper is the Tone; becauſe it is ever the Tone 
of the nnn the — 


2 
Theſe Sounds are termed Flued Sounds 


Sounds; and was the firſt who had the Cou- 

rage to intraduce them into grand Pieces, and 
the Addreſs to make their Execution agreeable 
to the public Tafte; We name theſe Sounds 

Flated, becauſe they have the ſoft and melodious 

Tone of the Flute. But they merit likewiſe this 
Appellation, inaſmuch as they transfer to the 
Violin the Mechaniſm of the Flute; on which, 
it is well known, the nnn is nnn. 
of ſeveral Octaves. 

Ho quick ſoe ver de Vibrations of the Air 
are, that is put in Motion by the Body which 
produces Sound or Noiſe, they ſtill take up a 
certain Time to communicate themſelves, one 

after another, to the Air that is at a Diſtance 
from the Body which excites them. - The Rea - 
ſon of this Delay is, | becauſe the Air, being elaſ- 
tic and porous, that which ſurrounds the ſono- 
rous 
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on the SENSE. ge 
norus Body: gives way to the Preflure of this 
Body, and catches, if Lay fo expres ung aS 
in its Pores the Enlargement of it. This Air 
dilates itſelf afterwards in its Turn a little beyond 
its natural State, agreeably to the Diſpoſition of 
all elaſtic Bodies. By this Means it communi- 
cates the Preſſure it had juſt received to the Co- 
lumn of Air at a Diſtance : which Column of 
Air being confined, and afterwards enlarged in 
its Turn, acts in like manner, in regard of the 
ſubſequent Column, and ſo on ſucceſſively: 
But this Succeſſion of Preſſure and Enlargement, 
from Column to Column, — 2 certain 
Time. | 
"ey is comtinced: of this Truth on ſeeing 6 
Gun diſcharged on a remote Plain. The Re- 
port of it does not reach the Ear; until a long 
Time after the Eyes have diſcerned the 
Flaſh. But it has been determined by exact 
Experiments, how much Time, Sound, or 
Noiſe, takes up in communicating itſelf ſucceſ- 
ſively, or what Way it makes in à given Time: 
and by the laſt of theſe Experiments, made by 
the Gentlemen of the Academy of Sciences, at 
the fartheſt Diſtances, it has been found “, 
Firſt, that the Report of a Cannon is propa- 
gated three Hundred and forty fix Yards in a 
Second, and of courſe twenty Thouſand ſeven 


en A 


League 


* Mereure TE 530 Extrait 7 Memoire fur Ia 
Propagation du Son, 25 Mr, de Caſſini de Thury. 
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8 A Ebbe e 
The League being four Thouſand five Hundred and | 
| Ent; Sixty four Yards, the Sound is conveyed every 
Minute four Leagues and a half, and two Hun- 
dred and thirty Yards. Conſequently, it tra- 
. in an Hour two Hundred and ſeventy: | 
three Leagues, and one en and "_— 
Ne eo er Sound is 8 era this 4 
heog Velocity, when it traverſes a-great Space, 
as when r o a Eee co 
Diminutionun. | 
- Thirdly, that: Som is tranſmitted | with whe | 
ſame Velocity in the Day-time as in * Nigbt. 
Fourthly, that there is likewiſe the ſame 
Velocity in rainy. Weather, as when nn | 
ſerene. * 29 
Fifthly, that the Swifenel a Sound i is ouch f 
boch when the Noiſe that produces it is great, 
1 and when it is ſmall ; when the Mouth of a Can- 
= non, for Example, is directed towards the Place; 
f from whence the Report is made, and when 
it is pointed in a contrary Direction. 
|  Sixthly, that the Velocity of Sound increaſes 
| when the Wind ſets fair for it, and diminiſhes 
| when it is contrary, in Proportion to the F orce 
; | of the Wind, _ 
| When the Vibrations of the Air, chit 5 pro- 
| | 


duce Sound, ſtrike a Body of a certain Exten- 
* ſion, they are reflected from under that Body to 
AH a particular Point, by preſerving their Modula- 
| ; tion in ſuch a Manner, that the fame Vibrations 
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Spot. The Reflexion of Sound, is governed al- 
moſt hy the. ſame Laws, as the Reflexion of 
Light, which we ſhall ſpeak of in its Place. 
There is no. Neceſſity for the reflecting Body 
being concave. . 
— known then Ro. i 
Turiags and Windings. 100 eat! It Dust 
-530 af ttt 26015 Ban n nö. viz 1 
Mee and Mechaniſm g Belente, 


» 776T #52; nig ds ol-- 15:2 
I Vain docs the Air, agitated, by ſonorous 
E dies, give s, Sboeles from all Quarters, * 
we are not furniſhed With particular Organs to 
receive its Impreſſiop... The Wiad is felt by the 


. oa ;, but. the Portion of Air that produces 
is of too ſubtile a Nature to affect this 
grols Senfe, on which it males not * leaſt 
Impreſſion. _ 1 

The Ear is the Organ. 1 to this 
Senſation 3 1 obſerved” above, on the exterior. 
Part of it, a Sort of Tunnel, like the broad End 
of a Trumpet, very well adapted to the collect- 
ing a great Quantity of Air. This Tunnel is 
much r 5 ent A 8 m BY: ts” 


12122 39, 5 


* 


Au ie ne © Rows | 


£ 3 
a - 41 * 


„ 


5 en be SANS Es. 8 © 
tro theſe repeated,” tho more languidly. This — 1. 
ll, NE mes Sound, is "called-a an 9 


Several ee will be Gam a hate Reflexion 
al chere are ſeveral Bodies at different Diſ- of termed an 
tances, that reflect the Sound towards the ſame Echo. 
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$4 the Hare. It is accommodated with Muſcles 

hy that ſhut and open it on hearing. on which 

account theſe Animals have this Senſe to a great 

Perfection. Man has alſo auricular Muſcles, 

but they are of little Uſe for Want of Habit. 

There are thoſe notwithſtanding, who have the 

Motion of theſe Muſcles no leſs than Animals; 

ſuch, for Inſtance, was the celebrated e 
Mery *. 

„ This exterior Tunnet:i is attended by a Canal 

Mem- ending in a Membrane, that is as it were the firſt 

Tympani, Entry to the auditory Sinus s. This Membrane 

| is ſtretched like the Head of a Drum, from 

whence it has obtained its Name. Its Centre 

finks a little towards the firſt Sinus that is be- 

heTyin- hind, and which is called the Tympanum, or 

panum, or Drum of the Ear. In this Sinus are a Sort of 

Drum Springs or little Pullies, which terminate at one 

- End in the Center of this Membrane, and at 

the other in the Entrance into the ſecond Sinus, 

and are put in Action by Muſcles, This Mem- 

brane and its Springs appear to have, in reſpect 

of the Hearing, the ſame Uſe, as the Pupil 

ſeems to have in Regard of the Eye. The Pu- 

pil is contracted or dilated in order to receive an 

Image in the greateſt Perfection, and without 

dhe leaſt Injury to, the Organ. The Membrane 

of the nr panum is extended or relaxed like- 

| 5 wiſe 


A famous Soak of the Hotel-Dieu at Parti 4 2 
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vile to tranſmit to the Heating the moſt per 
fect Vibrations, and ſach as are 2 6 to 


this Organ. When the Ear zs aſſaulced by the 


Impulſe of too violent a Sound, this Membrane, 


whoſe Center is ſunk towards its Sinus, is puſhed | 


outwardly by the Spring which terminates in its 


Center. By this Mechaniſm this Membrane is 


relaxed; which Relaxation diminiſhes ſo much 
of the Impetuoſity of the Sound, as might be 
capable of hurting the Organ. At the ſame 
Time, and in Conſequence of the ſame Motion, 
the Spring oppoſite to this, cloſes the Entrance 


of the ſecond Sinus, and weakens alſo by that 


ann nun 


Sinus. | 
On the contrary,. * . fee · 


ble, the firſt Spring draws the Membrane of the 
Tympanum inwards, and renders it more ex- 


tended, and more ſuſceptible of Agitation; 

the other opens the ſecond Sinus, and facilitates 

the Action of the Undulations of the inner Air. 
In Sounds, that are a Medium between the 


two preceding Extremes, the Membrane of the 


Tympanum likewiſe preſerves a middle Ten- 


fion 3 by which Conduct it is proportioned to 


theſe Sounds, and as it were in a State of Uni- 
ſon with the Vibrations of the Air. Hence the 


trembling of this Membrane communicates the 
Sound to the inner Part of the Organ, in a man- | 


ner more compleat and perfect. As the Pupil, 
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in a juſt Degree of Dilatation, tranſmits.to the 
etina a clear and diſtinct Image. 

The firſt Spring deſtined to extend and moo 

the Membrane of the Tympanum, is 9 of 
the little Bones called the Malleus and Incus *, 

the Hammer and Anvil: the ſecond is . 


of the ſame Incus and the Stapes, or Stirrup, 
joined together by the Os Orbiculare ; and the 


Baſis of the Stapes makes the Entry to the ſe- 
cond Sinus. It.is poſſible, that the Juſtneſs of 


the Ear in Muſick depends partly on the Regu- 


larity of the Motion of the Muſcles of theſe little 


Bones, in order to difpoſe- exactly and readily 


the Membrane of the Tympanum to a Uniſon 


of the Tones it receives. One ſometimes diſ- 
covers in this Membrane a little Chink detected 
firſt by. Rivinus. 


Miftakeof We read in the third Tome of ena & 
ſome Ana- P byfique, p- 278, that, as Anatomiſts remark, 


tomiſts 
Concern- 


Apes have not in the Ear the three ſmall Bones 


ing Apes. we are ſpeaking of. But I can aſſure the Public, 


that this is a Miſtake. I have diſſected a Sapajou 


Ape, and actually met with the Bones in Queſ- 
tion. It is true, indeed; that they were in a 


manner hid, and ſunk down towards the Sinus 
of the maſtoid Apophyſis; which is, perhaps, 
what has deceived thoſe Anatomiſts, 
Nevertheleſs, I do not at all affert, that the 
Membrane of the Tympanum, and thoſe Bones 
FOR TIE 2253009 STO the 


„ Conſult the Figures. 


on the Sexsrs, 3 33 
are e abſolutely neceſſary for hearing, but for the. The. 
Juſtneſs and Perfection of it. This Membrane S 
is alſo ſubſervient to the preſerving the Inſide of 
the Ear from the Injuries of the Air, and exte· 
riour Bodies. The Neceflity of theſe Organs is 
evinced from Experience. On breaking the 
Membrane of the Ty mpanum of à Couple of 
Dogs * 7 thoſe Animals 'heard well in Appear- 
ance, but became deaf a little while after. 
Theſe little Bones of the Ear acquire no man- 

ner of Accretion, being of equal Size in Infants 

as in Adults becauſe, perhaps, they are ex- 

tremely hard, and detached from all others, and 

the Membrane that inveſts them is fo thin, that 

one of the greateſt Anatomiſts of the Age Umar 

gined they had no Membrane at all. 
The firſt Cavity of the Ear. contains, Ks As 


beſides theſe Machines, 3 ſybtile Air, which of the Ear, 
it receives from tlie Non of the Throat, 
by a Canal, called Euſtacbius s Tube ty 
the broad Part of which opens . itſelf - to- 
wards the Place of the Communication of the | 
Noſe with the Mouth. It is by this Paſſage ” ** 
the Air, and the Perforation obſerved by Rivinug Smoakers 


force the 


in the Membrane of the Tympanum, that ſome p 


ames of 


particular Smoakers, by ſtopping their Noſe their To- 
cloſe, and ſhutting their Mouth, difcharge the baccothro?. 
F umes of their Tobacco by the Ear. This in- 
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Name, 


*their Ears. 
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"The ward Air, introduced by Euſtachjus's Tube, ſup- 
pon the Membrane of the Tympanum z and is 
_ being agitated by the external Air, com- 

municates its Vibrations to the 1 im WR IP 
of hearing. 

This immediate Organ, is contained in two 
other Apartments, each of them furniſhed with 
an Entry to the Drum, or firſt Cavity., This 
Cavity is, as it were, the Antichamber to thoſe 
Apartments, which have beſides, between them 
another Entry of Communication. Theſe Entries 
are likewiſe provided with Membranes, Nothing 
is ſo adapted to the putting all the Air in Mo- 
tion, that is contained in theſe Sinus's, as the 
Membranes extended at the Entrance into them. 
The Drum and Kettle Drum are Inſtances of 
this, 

one of theſe Apartments is termed the Laby- 

oh mnintb, the other the Cochlea, or Snail. - 

| The Labyrinth conſiſts of a Veſtibulum, from 
whence iſſue three ſemi-circular Canals, which 
form a little more than a, half Circle, and then 
return to the ſame Veſtibulum. The three Ca- | 

nals are particularly ſtiled the Labyrinth. I con- 

_ ceive that the Air, being . puſhed along the I . 

Veſtibulum, and the Orifices of theſe Canals, 

the Vibrations of it that have inſinuated them- 

ſelyes into each of thoſe Orifices, muſt of courſe 
meet one another in the. middle of each Canal, 0 
and there produce a Colliſion intirely accommo- 
dated to the exciting a Trembling, or Vibration 


on the 8 EN 5 E 8. 


in thoſe Canals, and the nervous Membrane that | Tr 
lines chem: From this Impreſſion reſules the wg 


Senſation of Hearing, 12s 
As this Labyrinth is fimple and uniform, I 


conclude it is the general Organ of hearing, that The par- 
is to ſay, the Organ that is agitated indifferently e wa 
by all Sort of Sounds or Noiſes ; or, if you flarmony; 


will, it is the general Organ of Noiſe. But the 
Cochlea ſeems to me to have a Conſtruction and 
Uſe more refined. Its Figure reſembles in Re- 
ality the Shell of a Snail. Its Infide is compo- 
ſed of two Windings, or of two Sorts of Spiral 


Canals, and f ſeparated from one another by a 


thin and nervous Membrane, W by the 
jutting out of bony Laminæ. 
The Artifice of this ConftiuBian' is. of the 
moſt perfect Mechaniſm. The eſſential Pro- 
perty of an Organ of Senſation, is to be pro- 
portioned to its Object, and, in reſpect of the 
Organ of hearing, to be capable of being in 
Uniſon with the different Vibrations of the Air. 
Theſe Vibrations infinitely differ, and have a 
Progreſſion ſuſceptible of Degrees infinitely 
ſmall; It is neceſſary therefore that the Organ, 
formed to be in Uniſon with all theſe Vibrations, 
and tõ receive their Impreſſion diſtinctly, ſhould 
conſiſt of Parts whoſe Elaſticity is correſpon- 
dent with this ſame Progreſſion, this ſame in- 
ſenfible and - infinitely ſmall Gradation : Now 
the Spiral is in Mechanics the ſole Machine pro- 
ductive of this inſenſible Gradation, 
E 4 8 
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a — Ie. is evident, ghat the ſje Lamina of the 
ring · C 


* i 


—— 6, the Impulſe 5 the interiour Air that ſur- 
rounds it. It is manifeſt likewiſe, that the La- 
mina making, at the Baſis of the Spiral, a 
greater Compaſs, has of courſe longer Vabra- 
ſtons, and that it has very ſhort ones on its Top 
1 a contrary Reaſon... Ply a Piece of Wire in 
the Cochlea, and you will find to what a Degree 

the great Windings will be put into Motion, 

and how ſtiff, on the gontrary, will remain the 

ſmall ones on the Top, or in the Center. Now 

from the Beginning of the Baſis of the Spiral, 

where the Lamina is. moſt ſupple, to the Ex- 

tremity of its Summit, where ſubſiſts its laſt De- 

gree of Rigidity, there is an inſenſible or infi- 

nitely ſmall Gradation of Elaſticity: inſomuch 

that whatever Diviſion is conceivable in the 

| Tones, there | is no one Sound at all that does 

not meet, in the Points of this Spiral, its Uni- 

ſon, or. correſponding Vibration ;- 80 that there 

is no Tone unable to imprint diſtinctly its Vibra- 

tion on this Spiral, and in this conſiſts the grand I » 
Artifice of the Cochlea. It is for this Reaſon IF 

look upon che Cochlea as the ganctuary of the al 
Hearing, as the particular Organ of Harmony, H 

and of the moſt diſtinct and paſt delicate Sen- 

ſations in this kind. 8 tut 
.owBirds Birds, you will object, have we Fins and W 
— are nevertheleſs the moſt muſical of the holeſ de. 
1 Creation. Birds have an exquiſite Hearing, tho. tlie 


not 
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Bell: which is · owing to their not being involved 
in complicated Muſcles as are the Heads of all 
other Animals. Hence muſt they neceſſarily be 
agitated by the Sounds which preſent themſelves. 


Their Labyrinth being very ſonorous, is ſuffi⸗ 


Ml cient for this End. The moſt ſimple Grott 


will echoe back a muſical Air: but if to this 


= 
not furniſhed with this Contingency, becauſe 5 4 
their Heads are almoſt intirely ſonorous like a, — 


„excellent Diſpoſition of hearing in Birds, Na- 

e ture had added the Cochlea, they would have 
been much more ſenſible of harmonious Modu- 

, lations. They would have had a Paſſion for 
Harmony, as almoſt all Animals have for gor- : 
-- WM mandizing : which is not the Caſe. For one 

i- ¶ ought to recollect, that the muſical Quality pe- ; 

ch culiar to Birds, proceeds leſa from the Delicacy 

he and Taſte of their Ear, than from the Diſpo- 

£5 ¶ ſition of their Throat. They, furthermore, in 

ni · ¶ this particular reſemble Muſicians, who give 


ere I Pleaſure to others, without partaking of any 
ra-: themſelves. We hear a Dog how, we ſee him 


md] veep, as it were, at a Tune played upon the 


n 1 Flute; when, an the contrary, this Animal is 
che Hall alive in the Field, at the Sound of 'a French- 


en- Iz Trumpet, in ſpite of the'thick muſcular Tex- 
ure his auditory Organ is encompaſſed with. 
and Without the Cochlea theſe Animals are provi- 
hole ded with, one would by no means diſcover in 


tho them this Senſibility for Harmony. We ſhould 
FFF gr er 


Horn. The Horſe takes Fire at the Sound of 
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The rather find them, in this Reſpect, as ſtupid un 

i. which-arc deſtitute of the Cochlea, as well 

Stupidity as Birds; but without the Ad Which 

of Fim. Birds have of à Head ſufficichtly diſengaged, 

ſufficiently ſonorous, to ſupply this Defect- 

Man unites all theſe mechanical Perfections, 

and moreover” adds to them thoſe delicate and 

refined Sentiments, which diſtinguiſh him from 

other Animals. It is this above all things on 

which depends his great Senſibility for Har- 

mony. For that is good Muſick, which ex- 

3 preſſes Sentiments, or excites them. It was in 

r of My. this kind of Muſick tlie Antients excelled. 

ck. Witneſs the following Inſtance in one of 
3 . K 


nde Timotheus mine ous furprifs, ern 
Aud lid alternate Paſſions fall and'riſe ! 
While, at each Change, the Son of Libyan Jove, 
Now burns with Glory; and then melts with Love. 
Now his perce Eyes with ſparkling Fury glow, 
Now Sighs ſteal out, and Tears begin to flow. 
Perſians and Greeks like Turns of Nature et 
And: the World's Vitor ſtood ſubdued by Sound“ 
The Pew'r of Myfe ale. Aer allo : Cc. | 


This; which Timithats wredatod in the Hears 


of Alexander, was no ſurpriaing Phoenomenon: 
among the Antients. It was the ordinary Effet 
of their kind of ae pe ene _— 

all 


21 Rae, i in His Eflay on \ Criticiſm.” 
I See Monſ. Rollin, Tom. II. Page 215. 
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mee! it to mere Diverſion, but employed "The 
it in the moſt ſerjous public Affairs, and made 
it a Part of their Politics. Ix was not only in- 
rtroduced in their theatrical Declamations, but 
uſed alſo in their Harangues, to a Degree of 


; Froſtieution. And it was! partly'by the Power 
4 of Muſick, that they tranſported the Hearts of | 
a ||| che People, or the Soldiers, either with the 
Love of Peace, or Eagerneſs for War. 
— Our famous Lulli ſeemed to have it in his 
„view to revive this pathetic” Muſick, theſe 
Sounds that penetrate to the Heart. And per- 
. I haps the French Maſters might accompliſh what 
chat extraordinary Man only began, did they 


not run ſo much after Italian Caſcades, Mu- 

fic that rather en than touches * 

Faſſions. 
1 What I here advance nd 4 Adden 
„ FTaſte, is, notwithſtanding, no general Rule. 
„We have till in Europe Muſicians and Players 
on Inſtruments, that are ſtudious of good Mu- 
WW fic, and excel in it. It is but a very little 
„while ſince there was at Venice an Artiſt, who, 
by playing on his Lute, inſpired his Audience 
with what Paſſion he pleaſed. The Doge had 
a Mind to have a Specimen of his Powers. 
The dextrous Muſician determined- his Soul ſuc- 
cefſively from Melancholy to Joy, and from Joy 
to Melancholy, with ſo much Art and Energy, 
that the Doge, remaining no longer ' Maſter of 
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Hears: his Inchantments 1 

= This Power, mich: Nlusck hin of Alta 

— che: Souly-and-by: her Means the trhole Machine, 

-xenders it very conducive to the Recovery of 

Health. And this Effect of it would: be: caſily 

cFonceiyed, were we to reflect what Connexion 

there is between theſe two Parts of the human 

Syſtem. The Generality of Diſorders conſiſt in 

an Alteration of the animal Fluid, and its Being 

affected by perverſe Modifications. This Fluid 

is the Soul of Senſations and Paſſions; and it is 

Owing to the Organs that it receives the Impreſ- 

ſions of Objects, and takes the greateſt Part of 

its Characters and Modifications. The Senſes 

then are Organs very well adapted for changing 

the Character of this Fluid, and conſequently of 

exciting in the whole Machine, which it ani- 

mates, happy Revolutions. Now of all the 

Senſes the Hearing is that which gives Man a 

Preheminence above all other Animals with Re- 

ſpe& to Harmony: There is no Senſe whicy 
cauſes in him ſuch Emotions as Wenn 

It is therefore no matter of Aſtoniſhment, 

that an exquiſite Muſician, ſeized with a con- NU 

tinued Fever and Delirium, -ſhauld be cured by th 

good Muſick 3 nor that a Dancing-Maſter, 

attacked by a violent Fever, Lethargy, and 

Madneſs bas recovered his Senſes and Health 

by the ſame Means, 291 rl 


Every 


' Exiſtence de Dieu demontree, pag. 171. 
+ Hiſtoir. Acad. 1717. 
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are unacquainted with the Hiſtory. of the Taran- 
tula. The Sting of this Sort of Spider is not 
more painful than that of a great Ant, or ef a 
Bee 3. but ſtill it is attended with very dangerous 
Symptoms, ſuch: as Melancholy, Suffocation. 


> * 
. 
| 1 


ws . the Cure of 3 
Saul; by the Harp of David, and few Perſons Ly 


Lethargy, Delirium, and even Death. Muſick Care ſor 
is the only Remedy for this tertible Eyil.;; Tr 3 2 | 
Method is to ſend for a ſkilful Muſician, wow.” : 


| plays. different Tunes upon different In run 
for all Sorts will not anſwer the Purpoſe. 


the Tambourin, . Guitar, Lute, : and Violin. 


The favourite Tunes are thoſe that * 8 4nd. 
lively. 


ary Inſtrument, and hit upon the Tune, he per- 


to the Time and Cadence of it, firſt a Hand, 
then an Arm, and ſucceſſively his whole Body. 
After which he betakes himſelf to dancing with. 
an aſtoniſhing Activity, and that ſometimes for 
it, lr intire Hours together. When they ſee him 
n- Inred, they put him in a warm Bed, and when 
by they think he has been ſufficiently repoſed, the 
et, Muſician attacks him with a new Saraband. 
nd This Exerciſe is continued, until they find the 


Inſtruments that ſucceed beſt are the — 


When the Muſician has picked! upon the = 5 


ceives the lethargic Patient to move, agreeably 


th Patient tired, and that he "OW to r Y 


enſible. Vr 


1 


2 
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Why hs 


Bones =” 
the Ear do 


1 e fey 
Theſe Signs of Cure ſhew-thenſelves gene- 


ing. Sometimes his Diſorder leaves behind it 
a deep Melancholy, and ſometimes likewiſe the 
Fit returns annually ; in which Caſe __ 1 a 


| Neceſſity of recurring afreſh to Muſick. 


Ie is obſervable, as to the Organ of bed 
that the Labyrinth and the Cochlea do not at 


not grow. all increaſe 'in Size any more than the little 


Bones. They are as large in Infants as in 
Adults, altho* the external Bones of the Ear 
acquire a conſiderable Growth and Hardneſs. 
The Reaſon is, becauſe the exteriour Bones are 


inveſted with a Perioſteum well ſupplied with 


Nouriſnment, while the inner are diveſted of 
this Nouriſhment ; and beſides, the Bones ate 
there of a Solidity that would even render it im- 
practicable to receive any Nutriment, were it 


conveyed to them. One of thoſe Authors 


who make it their Study to fiſh out Miracles on 
all Occafions, aſſigns no other Reaſon for this 
Phœnomenon, than the Will of the Creator; 
who, contrary to the ordinary Laws of Nature, 
has eſtabliſned the Bones of the Ear in a State 
of Non-accretion ; that, as there was no Diffe- 
rence in regard of the Organ in Infants and 
Adults, there ſhould be no Diverſity in the 


Impreſſions that Sound ſhould make either on 


cheſe, 


— the Expiration of ſeven or eight Days. 
| 818 — Patient fancies himſelf to have come 
out of a profound Sleep, without any Idea either 

of his Illneſs, or the Jiggs he had been perform 


W 
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theſe,” or thoſe- He aſſures us were the Hear- The 
ing to increaſe, like the Growth of other Or: = 


gans, Children as they advanced would receive 
this Impreſſion 6f Sounds in a different manner, 
and conſe quently at a certain Age would no 
longer know the Voice of their Parents. This 
Author meant, that they might find an Altera- 
tion in their Parents Voice; but could never 
imagine they ſhould not know it to be the 

Voice of their Parents, as in that Caſe thoſe 


Children muſt have been blind. So that this | 
Decree of the Almighey would then have been 
ſolely made for blind Children. But with what 


Foundation can we ſuppoſe that the Accretion 
of the Bones of the Ear ſhould make an Altera- 
tion in the Senſation of Hearing? The Organs 
of Sight, Taſte, Smell, do not theſe acquire 
Growth without diſconcerting thoſe Senſations? 
And tho? the Hearing be not ſuſceptible of mak- 
ing the like Advances, muſt one conclude 
from thence, that this Organ is- the ſame in all 
Subjects? This is no ways probable. Every 
one hears therefore after his own Mode, as 
is evident, and feels and taſtes likewiſe propor- 
tionably to the POLO: Structure oe; his | 
Organs. 
Nothing in this mean white goes on at all ths 
vworſe, | Wherefore let us revere the Deſigns of 
God, rather than dive too far into them; left, 
with the laudable Intention of publiſhing his 
vond*rous Works, we make him an ORG of 
8 — 


64 
3 —4 


Structure 


of the Ear 
in order to over hitherto, 


De la Fontaine's Inſects deſcanting on the ſublime 


the Hearing. Every thing concurs to facilitate 
the Entrance, and to eſtabliſh the Retention of 


| The next Tube, which conduéts this agitated 


from under the Membrane of the Tympanum, 
it immediately ruſhes againſt the oppoſite Side 


nicates all its Vibrations. 


vt; Phyſical —_ 
the. Folly of our ohn imaginations. He has 
Bu. ſuhjected the Univerſe to our Reſeatches, to 
our Reaſonings; but not that we ſhould call 
his Decrees in Queſtion, and make him thinl and 
at agreeably to our weak Underſtandings 
When we attempt this, methinks, — of 


Geometrical Operations of our : Deſcartes, oui 
Newtons, or og the profound Ew . our 
Golberts; and Flums. 

Of all the Organs of e lnb 
we have ſeen that <br gry 


and the Conveyance of its — — for 
its being, as it were, abſorbed in order to make 
a more perfect and compleat Impreſſion, LT his 
very Mechaniſm ſubſiſts alſo in the Organ of 


the Impreſſion of ſonorous Vibrations. 
e&s theſe, Vibrations. 


Air, diſcovers ſome oblique Sections at the 
bottom Parts of it made by the Membrane of 
the Tympanum. This Obliquity is the Cauſe 
why, on the rebounding of the exten ior: Air 


of the Tube; from whence it is again reflected 
under the ſame Membrane to ann. commu- 


Were 


| bn the SrNs EB. 5 | 
”" Were this Tube trait and perpendicular to The 


Air would be reflected. from under this Mem- 
14 brane out of the Tube of the Ear, and conſe- 
quently would have 4 much leſs Effect. e 
In like manner the inner Air is ſhut up in the 
dinus's by Membranes, The Vibrations it re- 
ceives from without, enter on one Side the Ori- 
fices of the Labyrinth, and on the other thoſe 
of the Cochlea. The Vibrations chat inſinuate 
themſelves into the Orifices. of the Labyrinth; 
end to make a reciprocal Colliſion amidſt the 
ſemicireulat Canals ; by which Action all their 
Effect is in a manner abſorbed in theſe Canals, 
Not that I imagine their Impreſſion is conſined 
o the Point where this Collifion is made, as 
he Rays of Light cauſe an Impreſſion where 
hey are united; becauſe the Mechaniſm of 
heſe two Senſations is abſolutely different. Here 
t is. a painted Image, there Vibrations, a 
[rembling; that communicates itſelf to the 
w rhole Organ by rden, a IONS 
* ſeveral Points. 
The Orifices of the. Cochlea are — 
if Dre of them communicates with the Labyrinth 
r its Veſtibulum, and is the Entrance of the 


4 ternal winding; the other opens itſelf direftly 
3, dhe Drum, or firſt Sinus, and is the Entrance 


f the external Winding. The Vibrations con- 


quent to theſe Openings are propagated tha 
'nole Length of the Spiral. But being arrived 
F 
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the Membrane of the Tympanumy the nts 
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The at the Top, at the Extremity of the Cochlea, 
— they undergo a Colliſion both againſt this im- 
pervious Extremity, and amongſt themſelves, 
= and thereby. give a Shock to all this Organ, 
| particularly to the ſpiral Lamina, that Portion 
1 | of it eſpecially which is in Uniſon with the Vi- 
| bration. So that all the Parts of the ſonorous 
Hi Vibrations are extinguiſhed in the'Organ of 
Heating, in ſuch a manner as to 0 behind 
them all their Impreſſion. | 
The inner Air of the Drum is ſapphiea by 
'  Euſtachins's Tube; but the inward Air of the 
other Cavities is conveyed to them either by the 
Poroſity of the Membranes that cut off thei 
Communication with the Drum, or by the 
Fluids that circulate in the Ferioſteum of the 
Cavities. 
We hear It is remarkable that we hear beſt with th 
beſt with Mouth open. The Reaſon of it is, becauſe nd 
— only the Vibrations of the Air are communicated 
by the Mouth and Euſtacbius's Tube vto ti 
Inſide of the Ear, but moreover, becauſe ti 
Joint of the Jaw-Bone, placed againſt the Tub 
of the Ear, retires from it on opening th 
Mouth, and by that Means leaves this Paſſag 
more at Liberty, 
An Infira- The Structure J have beta obſerving in th 
22 — Ear, leads me to the Invention of an Inſtru 
Hardnes ment formed for ſupplying that Sort of Defect 
of Hear- called Hardneſs of Hearing. My Machine co 
ing: liſts of two Parts. The firſt is a Horn Sh: 
th 
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fitted to the Tube of the Ear; the other Part i —— 8 


a Tunnel inſerted at the Center of the Shell. 
This Tunnel receives a good deal of exterior 

Air, put in Motion by thoſe that are ſpeaking. 

The Vibrations ruſn in Crowds; as it were, into 


the Shell, and communicate themſelves to a vaſt 


Space of Air which it contains; and, being 


that, retains a good deal of Air, and is exactly _- me 


caring. 


there retained and reflected by the vaulted Parts 
that ſurround the Tunnel, are obliged to unite 


themſelves univerſally towards the Inſide of the 


Ear, where they make a very ſtrong and power- 
ful Impre ſſion. The Figure of the Inſtrument 
exhibited in Plate IV. Fig. 4. points out the 
Nature of it more effectually than could be 
done by the moſt elaborate Deſcription. 


The nervous Organ, which immediately re- The im: 
ceives the Impreſſion of Sound, is an extremely gedit 


n of 


fine Expanſion of the ſeventh Pair of Nerves, f — 


that line all the Inſide of the Organ of Hearing. 
This Nerve has two Parts, one ſoft, that is ex- 


panded in the Cochlea and Labyrinth, and one 


hard, which diſtributes ſome interwoven Fila- 


ments to the Tympanum, or Drum, that paſs 


behind the Membrane of the Tympanum, and 
make what is called the Cord of the Drum. 


But the greateſt Portion of this Nerve is clifiris | 


buted in the Parts of the Face. 


The Hearing is one of the moſt . 


Senſes, and the Loſs of it may be ranked in the 


Number of the greateſt Misfortunes. © Tho' the 


Fa -: _ Taſte 


 *The Taſte bo only abſolutely neceſſary for Liſe, (fot 
e there is but little Difference between the Tuſte 
and Appetite ;) yet Life, deprived of Senſations 

fo uſeful as Hearing; is a kind of premature 

1 muſt nevertheleſs agree with thoſe who 

look upon Deafneſs, that is not from one's Birth, 

2s an Accident leſs grievous than Blindneſs. 
Utility of There are in the World more Objects of the 
corans, Sight; than of the Hearing. And beſides, Un- 
with that derſtanding is conveyed: by the Eyes, not only 
Sight, by means of Writing, Books, &c, but alſo. by 
Attitudes, Signs, and Motions of the Lips, 

Eyes, and Viſage of thoſe one beholds: witneſs 

the Pantomime Pieces ſo much in Faſhion upon 

the Engliſb Theatre, and even in ſome Degree 

at this Time in France. It is certain, that the 

Sight is a Supplement to the Hearing, much 

more eminently than Hearing is to the Sight. 
The World abounds witu deaf People whom we 
make to underſtand what we pleaſe. In the 

Deaf that Year 1700 there was a Merchant's Wife at 
— Amiens, who comprehended all that was ſaid to 
tion of the her, by ſolely attending to the Motion of the 
Lips. Lips of whoever ſpoke to her; She joined in 
this manner in the moſt uninterrupted Converſa- 

tions ; which did not produce half the Fatigue 

that the ordinary ones by Speech are apt tog 
create: For one might be diſpenſed with in 

regard of the Articulation of Sounds, it being I" 
ſufficient to move the Lips as one does in ſpeak- 


ing · i 
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ing. Thus the underſtood very diſtin&tly, and 5 . b 1 
would immediately tell you of it, in caſe you - — 
ſpoke a ſtrange 18 59 d her ©. Ther 
i recounted another Inſtance ſomewher like 
this F. 
h. A Perſon born tat is unavoidably dumb. 
, For in order to ſpeak, it is neceſſary to learn 3 
be Language; and, to learn a Language, it is 
requiſite to hear. It is very perceptible that 
this Claſs of deaf People are for the moſt Part 
by deprived of the Advantages and Conſolations 
ve have remarked in the ordinary deaf, A Man 
oſs deaf” from his Nativity is, in my Opinion, a 
on great deal more ubhappy than one born blind, 
To form a right Judgment of his exceſſive Mi- 
he Miſery, we need! only reflect how valuable to Man- 
ch {kind are the Lights of Education, of which thig 
ht. Species of deaf Perſons is almoſt totally de- 
we prived. We have remarked, that there are more 
che Things in che World that are the Objects of 
at Ithe Sight, than of the Hearing: but, in point 
of Knowledge, there are very few Truths that 
preſent themſelves to the View, being almoſt 
niverſally the Objects of our Haring. We 
have, indeed, arrived at the Dexterity of teach- 
ng a Perſon deaf and dumb to read and write. Deaf and 
By pointing, for Example, to a Candle, anddumb - 
Titing down that Word, we ſhew that this ST an and 
he Mark peculiar E Thig 4 WA! de ene 

F 3 | 


. Obſer. de Phyſiq. Tom, II. p. 2 
1 Ib. To" III. p. 279. . * 
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.The will recolle& -whenever you diſplay to him chat 

chender. One may teach him likewiſe the 

Names of his Friends, or rather the Figures that 

_ diſtinguiſh them. But who is not ſenſible how 

limited this Art of Signs is without the Help and 

Concurrence of Sounds? You make a deaf and 

dumb Man acquainted with a great Number of 

Subſtances,” or Names of Things but what 

Method will you take to apprize him of all the 

Appellations aſſigned to theſe Things? How 

will you make him comprehend the Verbs, 

their Moods, and Tenſes? The Acquiſitions, 

in Point of Knowledge, of this Claſs of Mor- 

tals, are confined to Matters intirely viſible, and 

conſcquently are extremely limited, what Pains 

ſoever one takes to inſtruct them, and i in ſpite 

of their natural Sagacity in gueſſing at the leaſt 

Sign. We 1 may judge of this Affair from the 

Account recorded in the Hiſtory of the Aca- 

demy of Sciences, of one deaf from his Na- 
tivity. 

A young Man of about five and twenty Years 
of Age, born deaf and dumb, began all on a ſud- 
den to ſpeak, to the- great Aſtoniſhment of the 
whole Town of Chartres, where this ſingular 
Event happened, He gave out, that four or 

Ave Months before, he had heard the Sound 
of Bells, and was exceedingly ſurprized at this 
"new Senſation. After this a kind of Water 
guſhed from his left Ear, and he heard per- 

| fectly well WR both. He Kuen in this 
* Fear 


e di e 8 = 755 35 
State ns or four Months without uttering 6; . 
Byllable, accuſtoming himſelf to repeat in a quite — 
low Voice the Words he heard, and confirm- 2 
ing himſelf in the Pronunciation and Ideas ap- 
propriated to thoſe Words. At length he 
determined on breaking Silence; and accordingly 
began to ſpeak, tho? his Accents were yet but 
imperfect. Some intelligent Divines ſoon got 
about him, and put Queſtions to him concerning 
his paſt State, which turned principally on God, 
on the Soul, on the moral Goodneſs gr Evil of 
Actions. He did not ſeem to have carried his 
Thoughts thus far, tho born of Catholic Tae: | 
rents, accuſtomed to attend at Maſs, and taught 1 
to make the Sign of the Croſs, and to kneel in 8 
praying Poſture, which he had never accom- 

panied with any one ſingle Intention: ſo true it 
is, that the greateſt Source of human Ideas ſprings 
from their reciprocal Commerce. I have given 
this Relation in * very Words of the Cn 
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4 Mors 8 Senſes there is fo ohe 
| To uſeful as'the Sight; nar is it 

| ful only, bor Heute "univerſally 
1 c confeſſed to forpaſs them all in hrs! 
9 of Veaury and Je Effects. The Pro- 
| | g vince of © "celebrating its Charms," I leave to the 
. Poets. Its furpriſing Properties alone belong tc 
i; me as & Naturaliſt; and, indeed, what Naturalit 
1 could” avoid bene inchatited by them 0 The 
„ ' Mech: Mechianiftty of Viffon has tore in it” mitt 


niimofVi-catous. Its Organ'is à Prodigy of Digptrics , 
racle of Which the moſt conſummate 2 «muſt fall wal 
Nate, ſhort ef imitating. Light, which is its Oeger, 
participates of a Sort of middle Nature between 
Matter and Spirit f. It is at leuſt the 75 
Subſtance the Soul receives the Impreſnn 
means of the Senſes; and conſequently the mY 
is, if I may ſo expreſs my the moſt ſpiritual 
of them all. 
BY Sight the Even the common Herd of Mankind look 
= the ou 5 upon the Organ of Sight as the Mirror of the 
1 Soul. It is in the Eye, where ordinarily every 
one's Charafteriftic is ble, and predominant 
Paſſion 
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Paſſion painted; inaſmuch as this Organ, in- 
jirely nervous, and very nearly bordering on the & 


Brain, abounds with Spirits, which muſt neceſſa- 


ly expreſs the reſpective * 
Of LIS Rx. 


IGHT, the Object of Vition, 1 is an ex- It 2 a 

tremely ſubtile Matter. This is an incon- very ſub - 
teſtable Point, which is ſufficient for our Pur- 1 Mat- 
poſe. It is not very material how its Parts are 


faſhioned : its prodigious Subtility is demonſtra- 
ted by the ſurprizing Facility with which it 
penetrates a Diamond, a Body of the greateſt 
Solidity and Gravity, and the leaſt porous of 
any Subſtance in Nature. 
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What we term Rays of Light, are the ſmall 3 or 


Filaments of which Light is compoſed, and Light. 


alſo the elementary Particles, or the Corpuſcles 
that conſtitute thoſe Filaments, and which form 
the Matter of Light. 


This luminous Matter is expanded all over Light uni- 


the Univerſe, and all other Species of Matter — 
are impregnated with it, ſomewhat like the- 


Earth's being moiſtened with Water. The 


Sun is a Lake, a Sort of Ocean, where this 


Matter is amaſſed in greater Quantity, that is 
to ſay, with leſs of Mixture. Perhaps even 
this Light of ours is of a more ſubtile Nature, 
and ſofter than that of this Lake; according to 
the gener Law eſtabliſhed in the Formation of 

I the 
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Luminous 
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Ae. the Univerſe, that the heavieſt Bodies ſhould 


Sc. 


ever occupy. the Center of à Vortex. The 
Difference then that ſubſiſts between Light and 


Fire is only this; that in Fire the Parts of this 
ſubtile Natter are more — and more agi- 


tated. 
That the Matter of Fire is more maſſy than 


Viatter not that of Light, is evinced by Experience. In the 


ſo mnafſ 
that of 


Fire. . 


YE middle of the torrid Zone, on the Top of the 


Coruelieres, (Mountains elevated above | the 
Clouds, Wind, and Miſts) where of Courſe 
Light, and the Sun that animates it, ought to be 


endued with great Force, Cold, notwithſtanding, 


is there as exceſſive as in the North Seas *, pro- 


ving mortal to thoſe who are not guarded againlt 


its Intenſeneſs. But who would imagine there 


- could be a Poſſibility of running, a Riſque of 


dying by Cold on a; Mountain in the torrid 


Zone? Now from whence proceeds this terrible 
Extreme, in-the midſt of a Region formidable 


by reaſon of its Heat ? 
By the juſt· recited Law, ſubtile Matter is ſo 


3 1 the leſs ſubtile, and and of ſo much more 


| ſenſible Efficacy . in regard to us, as it is nearer 


the Center of the Vortices: and it becomes ſo 


„ 


| Center. . 2 which ee che Earth, and 
our. A0 1 is n * this Law. 


| \The 


iT” AR of _ Philoſophical Tranſtions, Vol. 
v. p- 147. or Le Spectacle de la Nature, Tom. IV. p. 


"Yo" 


conſiderable, were the Agitation of this Matter 


en the Suns ks 7s 
The Summit of the Cordelieres being extremely _ The 
elevated in the Atmoſphere, the Action of the Se, 
Sun in this Region only puts in Motion a very Why! — 


ſubtile Matter, that is but one Degree beyond qiag f 


pure Light. Now the Impreſſion of ſuch a Cold on 


Matter is reſerved for the ſole Delicacy of 3 — 


Senſe of ſeeing. But, in reſpect of our other lieres, tho 


Solids and F Juids, this Matter | makes its Way in the Tor- 


r 
freely, and penetrates - them | almoſt without Os. 


at- all affecting them, its Motion dying away, » 
irreſiſtably, and without the leaſt Agitation of 
the Parts. As it cannot then make any mate-' 

rial Impreſſion on them, a Ceſſation of Motion 

in our Fluids neceſſarily enſues, as the principal 
Fart of their Motion is owing to the Fluids of 

the Univerſe - which penetrate them; and, in 
ſhort, a total Stagnation of the Blood and Juices, 

with the Death of the Animal, follows. It is to 

the ſane Cold of mountainous: Regions, we 
muſt aſcribe the Origin of Hail, that is to ſay, Hail fall- 


of congealed Water, which * ſometimes 9 


times in 
Midſummer. Summer 


In a leſs elevated nian, as on che ordinary fu — 
Surface of the Earth, we meet with a Matter | 
leſs ſubtile, more maſſy, and capable in r 
Degree of affecting our Fluids and Solids, of 
rarifying both the one and the other, and of 
producing thoſe Motions and Agitations, called 
Heat. And theſe Effects would be ftill more fat. 


ncreaſed 1 che Action of the Sam 


1. 


1 3 r N 
D 3 The . I we deſtend below the Surface of the Earth, 
| An. penetrate into the Bowels of ir even to 
thoſe ſubterranedus Caverns where the Sun's 
tar Aion. can hive no Acceſs, at leaſt 

 diredtly, we ſhould! notwithſtanding by no 

means incur the Hazard we ſhould be expoſed 

ah fo on the mountainqus' Cordelieres'; as the Bulk 

And Sofrdity of the fubtile Matter, and its inhe- 

rent Motion, that receĩves an Augmentation the 

niearer it approaches to the Center, ſupply the 
centml Loſs on the Part of the Sun. It is this fiery 

Fire. Matter diffafed: in the: Entrails of the Earth 

that conſtitutes the central Fire, ſo analogous to 

| the Cauſtic Fluid eſtabliſtred in the animal CEco- 

nomy. It is that which. renders Places under 

| Ground: hot in Winter -, and the more 16 the 

deeper they deſcend, according to the Expe- 

rience of Monſieur Mariofte. And as both Men 

and Braſts have. been killed” by the Cold, and 

| found i in a manner petrified;. on the Fop of the 

_Cordelieres ; ſb, on the: contrary, ſeveral. have 

died by Heat, and become in à manner diſ. 

ſolved in Caverns: of ther Wkinly of an extreme 
Dept. 

Matter of The Rays: hnfinitted 3 the Moon, 

Tightineris.a farther Proof: that the Matter of Light i is a 

than chat great n Men and much finer; and 


1 bende 1 equally bot in Summer. 
From the Heat of Summer it is, that one ſinds them cold 
at this Seaſon of the Year, as it is the Cold of Winter, that 
makes them feel! hut. But in Reality, this Hent is che 
ſame at all Seaſons, becauſe the Central Fire is ever the 


— 
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7 ſofter; e ii, wb very little capable The. 
ot producing the Effects of that Element, ont, 
| Monſieur De ia Hire the younger, during fine Experi- 
| full Moon, expoſed to the Rays of this Planet jj 3 
the great Burfiing-Glaſs of the Objervatoire at La Hire. 
„eis; and applied to its Fobus the Bulb of 
d Mon. Awiontons's Thermometer, which is en- 
I I doed with the greateſt Senſibility, if one may 
4 uſe the Expreſlion; of any we have, The 
* Mercury roſe not at all; althe* by this Glaſs the 
" {MW Rays were collected into a Space three Hun- 
Yad and fix- Times ſmaller than their natural 
Sate; when they ought conſequently to increaſe 
che apparent Heat of the Maonby ſo many Degrees. 
1 The Urania of our Age *, ſo verſed in theſe 
" {Wiublime Experiments, adds, that the Rays uf 
the Moon thus united. are more denſe and com- 
Wee than thoſe that ifſue from a War-Candle, 
P tho* this Candle nevertheleſs burns with a lively 
e Blaze, and theſe Rays of the Moon cannot ſo 
much as imprint the Jeaſt Sign of Heat even 
on an Inſtrument ſuſceptible of her lighteſt Im- 
preſſions. Wohence it is evident, that the Mat- 
er of Light is different from that of Fire and 
Heat, and a great deal groſſer. 


Palais-Royal; in aſſembling a great Quantity of r 


ble Fire imaginable 3 a Eire, that in an Inſtant Royal | 
; Wuts nen the mot Cc ARG ſuch 6d 


as ous Stones. 


ys Mie. pa cia loc. citat, 


But how comes the Burniog:Glaſs of dhe wiy ts 
Rays in a fmall Space, to produce the moſt ter- he Palais 
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i Tutited to the Matter of the Fire tliat is in the 


1 Plyfcal "—_ 
as Gold. ” . 600 Stones ? The Reaſon is, 
becauſe this great Quantity of Rays is intimately 


Atmoſphere; Which being borne and animated 
by theſe Rays, is crowded jointly with them in 


the Focus of the Glaſs, and there works the 
prodigious Effects in regard of which Light i 
dun the Sou: or firſt Mover. 


| Tho? this luminous Matter be univerally dif. 


Fuſed, it does not alwas manifeſt-itſelf, at leaſt 


to ordinary Eyes. It has a Motion, like al 
ſubtile Fluids; but this Motion is not of Ener. 
gy ſufficient to make an Impreſſion on oui 
Sight: or rather, the Motion it partakes of 2 


à Fluid, is not that which it ought to be endu- 
ed with, as an Object of Viſion. | The Air i; 


therefore inceſſantly in Motion as a Fluid: but, 


in order to produce Sound, it is neceſſary it 


ſhould be furniſhed with the ſupernumerary Mo- 
tion of Vibration, of Undulation, it receives from 


Vibrati- ſonorous Bodies. In like manner the Matter of 
ons necel- Light, beſides its Motion of Fluidity, neceſſa 


ſary to lu- 


minous 
Matter. 


rily requires Vibrations excited either by the 
Sun, or the Stars, Fire, or in ſhort by ſome 
luminous Body, whatever it be. Theſe V+ 
brations are always made in a direct Line. 
The Sun is generally acknowledged to be 


the moſt powerful Mover of this Matter. Con- 
ſequently its Abſence involves it in Darknels, 


not becauſe the Force it acts with upon this 
Matter is abſolutely confined to the Parts it 
- puſhes 


4 
5 — 15 an * 8 1 * 


„es ibe SNS. 
puſhes In a ſtrait Line; the neighbouring Par- 
ticles are likewiſe agitated," which is partly the 


Cauſe of Twilight. 
we ſee a Solar Ray that darts into a dark Room, 
tho? one be ſideway. and at a Diſtance from 
the Ray. But, in Proportion to the Diſtance 
of theſe Particles, this Communication of Mo- 
tion becomes ſo feeble, that at laſt this Light! is 
no 1 capable of ſtriking the ordinary Or- 


2 


else 


It is alſo the Reaſon why — — 
WI 


In tie ſame Manner as when a Perſon is 
bn a thick and high Wall, he ſcarce hears 


any one that is talking on the other Side. 


It muſt notwithſtanding be acknowledged, 


that one may better hear a Man ſpeaking on the 


other Side of a Wall, than be lighted 2 


Flambeau placed behind the ſame Wall. "TIRE: 


are ewo Reaſons for this Difference. | 
Firſt, the Motion of Light is intercepted 104 


Ho- extinguiſhed much more eaſily than that of Motion of 


om Sound. © A ſingle Piece of Paper is capable of 5 _ 2 
ro veiling Light, and even of extinguiſhing it. orfal 12 


* 


the his Voice be heard at a conſiderable Diſtance; ah 
me becauſe Sound ſurmounts the greateſt Reſiſtances, 

Vr puts in Motion the moſt: ſolid Bodies, and of 

: Courſe forces its Impreſſion beyond thoſe Bo- 

be dies: If I hear the Voice of a Man from be- 

on- hind a Wall, the Sound of it is communicated © 

1els to me partly thro* that very Wall; a Reſource 

this that luminous Vibrations are totally deprived „ 
8 It 0 Secondly, 


But a Man between four Stone-walls can make that of 


3 10 dom | nication > which 
tte Wall, Its. Beams expend. in * the; Air 
aboe dhe Wall, licht me, very ſeebiy indeed, 

but {till they afford me ſome Light: Direct Vi. 
brations would, no doubt, light me compleatly, 

In like manner I ſhould more diſtinctly hear the 
Sound of a Voice, if it came directly to my Ears, 

But it is ſufficient for me to ſee a little of the 

Vibra- Light, which paſſes. above the Wall, to con- 
Gous in lo- clude, that there are in luminous Matter Vi. 
Matter, andbrations, and collateral Undulations, reſembling 
eonaceral thoſe in the Air ſubſervient to the Production of 
som. Sound. Theſe lateral Vibrations are in a leſſer 
Degree, and the direct on the contrary more 
lively, which is an Effect of the Subtilty of this 
Matter ſo ſuperior to that of Air. If you 
ſttrike upon à Piece of Fimber, every Part of 

r will ſhake almoſt equally. But if one beats 
the Water in a Lake, the Vibrations will not 
be ſo univerſal ; in Air, they are ſtill leſs 3 and 
in Light lefs fill, than in all other Fluids: 
- becauſe the more ſubtile a Fluid is, the les 


dent of one another; and conſequently their 

direct Motions may be made with ſo much 

Why the leſs Communication between the collateral 
Leiben. Parts, and of Courſe with ſo much the greater 
| ted with Velocity, It is for this Reafon, that the Propa- 
Flocity gation of Light is by ſeveral tie quicker 

dessen that of Sound. 


When 


day. Mr. Boyle, in his Diſſertation touching gtrange © 


* 


ne An M. 8 
When I ſay that the Motion of Light in the Tran, 
Sun's Abſence; or the Abſence of any other lu- 
minous Body, is not of ſufficient Efficacy o- 
make us ſenſible of any Properties it is endued 
with by agitating our Organs, I mean the ordi- 
nary Organs. For there are Eyes, in regard of 
which there is no. Night, or at . no Berk 
ncls, properly ſo called. 
The Owl ſees in the Night MN 3 che why 
Ball of its Eye is ſuſceptible of an extreme Dila- bs Nis ght 
tation, hy means of which its Eye collects a 
great Quantity. of this feeble Light, Which great 
Qantity is a Supplement for its Defect in Point 
of Force. Perhaps too this Animal is furniſhed 
vith an Organ of | Viſion ſome Degrees finer 
than ours. Briggs knew a Man, who was not 
a Jot behind the Owl, being able to qead in the 
Dark. The Cat alſo is reckoned a Rival of the ,, Cats; 
Owl in this Particular, as well as the Mole in its 
ſubterraneous Atchievements. It is pretended 
alſo, that Men in certain Fits of Drunkenneſs, 
and Acceſſions of a Feyer; or when choleric 
vill read in the Dax. "DE. 4 
There was a young Woman at t Parma, who The po 1 
could ſee. as clearly at Midnight when all 4 — c 
Windows were ſhut, as if it had been Noon-* 


final Cauſes, Sc. makes mention of a Gentle- . Story rela- 
y Mr "= 

man confined in a Dungeon abſolutely dark, Boyle. 

who, DAYS. been there lome Wars: without | 

G | | ee 


* Obſervat. Phyſiq. Tom. II. p. 198. 
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; ſeeing any thing, imagined at laſt chat he diſcer- 
— ned a little Glimmering; which Glimmeting i in- 
creaſed daily, ſo that he could now ſee his Bed, 
and Objects of the like Bulk. At length he 
could ſee even the Rats that came for his 
Crums, and mark their Motions very diſtinctly. 
It is certain that a Place muſt be exceedingly 
dark indeed, where a Perſon who has remained 
there any long Time cannot plainly diſcern Ob- 
jets: This is obſervable every Day in a dark 
Chamber. The principal Reaſon aſſignable 
for our Inability of ſeeing in the dark, is the 
great Light our Eyes are accuſtomed to. This 
Organ is, as it were, worn out with it, in the 
ſame Senſe as we ſay Tiplers have loft their 
Taſte. We have ſeen how the Boy brought up 
in a Foreſt, and accuſtomed to weak Odours, 
had his Smell in as much Perfection, or rather 
tnore exquiſitely, than Hounds. I imaging, 
that any one uſed to Darkneſs would like wiſe 
have a Delicacy and Sharpneſs of Sight ſufficient 
to produce a diſtinct Perception of Objects. lt 

Defef of is therefore the Defe& alone of our Organ, it 
the Or- we do not ſee at all Times. For we are inceſ- 
— ſantly ſurrounded with Light, and with Light 
we do not that is more or leſs ever in motion. This 


aye. Truth is farther proved by an Inſtance in the! 
Journal des Savant of 1677, which here fol- 
Stange lows Word for Word. A Man having woundedF* 


Story in his Eye with a Wire, which he broke in ſtring 


* 2 974. ing his Lute, after making uſe for ſome Dai 


.. 6 0 
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of cooling Remedies, that were preſcribed him, a Fh 
in order to preſerve his Eye from the Inflamma- 


tion that threatened it, all on a ſudden found he 
could ſee clearly enough, in the midſt of Dark- 
jeſs, to diſcern every Object, and to read all 
Sorts of Characters. This Symptom continued 
for ſeveral Days, or, to ſpeak more properly, 
ſeveral Nights: during which Interval he ſaw 
othing but with his ſick Eye, that could not in 
he mean while bear even the Light of a Candle, 

uch leſs that of the Sun in the Day- time, ſo 
hat he was then obliged to keep it ſhut. 

This Man, as is plain, had his Day-Eye, 
nd his Night-Eye, and the Reaſon of it is evi- 
ent. The Inflammation of the diſeaſed Eye 
ad rendered it ſufficiently ſenſible of being as 
uch affected by the feeble Images of noctur- 
Light as the ſound Eye was by thoſe of the 
Day. So at this latter Species of Image muſt 
ther wound this 3 Organ, than en- 
ghten it. 


Light 1 Perks exiftent;and diffuſed chro⸗ — 


e whole Univerſe, as we have been juſt ob- Light 1 


rring, the Shocks communicated to it by the 
n, or every other luminous Body, put it into 
cceſſive Motion in the ſame manner, as the 
ibrations of a ſonorous Body agitate the Air 
a wide Degree of Circumference. We have 
ecified the Time theſe Vibrations or Sound 


Nes up in paſſing thro? a given Space. Light, 
| ſubtile as it is, employs alſo a certain Time 
8 to 


. to communicate 


Sapp: 


' -,, Ap 


Error of pagation. But the Opinion of ' thoſe who im 
ſome Phi- 
loſophers. 


». ? 


dred Thouſand Leagues: in a Second. What 
prodigious Rapidity of Communication, com- 


travels the Space we have been mentioning, t 
it parts from the Sun, and reaches us in. ſeve 
Minutes; this Opinion, I ſay, ſeems beyond: 


are as impoſſible, as the Revolution of all t 


. A Ply, Ea 

itſelf; but this Time is pro 
portioned to its Subtilty. For Example, it i 
ſeven or eight Minutes. in arriving to us fron 
the Sun, that is to ay, in making thirty Mil 
lion of Leagues, It is about four Millions d 
Leagues in a Minute, and almoſt ſeven Hur 


pared to the three Hundred forty-ſix Tard; 
which Sound is propagated thro' in a Seco 
and to the four Leagues and a half, which i 
makes in a Minute ! Light is. tranſmitted almoſ 
a Million of Leagues for every ſingle Leagy 
that Sound is traverſing. It is therefore a tho 
ſand times more ſubtile and more * tha 
Air that produces Sound. c 

By admitting this ee of Light 
one conceives the Poſſibility of this rapid Pr 


gine that Light is tranſmitted to us by the E 
nation of the Sun itſelf, that this Matter actuil 


Probability. A Cannon Bullet, with its utmo 
Swiftneſs, would take up five and twenty Ye: 
in making the like Way, Now ſuch Velocit 


on . ssnese | 8% 
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The Reflexion and RefraQtion of Lenka % * 


5 E Propagation of Lighs. or, if your The Way 
. pleaſe, its Motion,. is ever in a direct 3 
1 + ted. 

This Motion of Light, in a direct Line, 
changes its Direction when it meets with a 
ſmooth Surface, for Inſtance, that of a Look - 
ing-Glaſs, or when it paſſes obliquely from one 
Medium to another, as from Air to Water. 

The Change of Direction of the Rays of Reflexion 
Light, by falling upon a ſmooth. Surface, is ef Light. 
called Reflexion of Light; - becauſe the Light 
reflects or rebounds, from this Surface, | 
as a Ball does from a boarded. Floor. E: * 
perience has taught us, that Light is re- | 
flected ſrom theſe ſmooth Surfaces, with the 
ſame Force, and the ſame Inclination, with 
which it fell upon them: or, in other Words, 
that the Angle of Incidence EFK of the Ray 
EF, Fig; 1, Plate III. and its Angle of Re- 
flexion KFl are equal. 

The Change of Direction incident to Light, Refrac- 
that paſſes from one Medium to another, is but tion. 

: turning of the firſt ſtrait Line, which turning 
nWMof Light is termed RefraZion ; becauſe in Ef- 

Wit the Ray thus determined from its firſt Di- 
rection ſeems to be braten. 5 

Tho? it be not Light which really falls upon 
theſe Surfaces, or actually paſſes in theſe Me- 
| „ 


; — 
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Lien. diums, but only the Vibration, that is commu- 
Ta nicated to the luminous Matter which is already 
upon theſe Surfaces, and in theſe Mediums; we 
make no Scruple nevertheleſs of ſaying, that 
Light falls upon a Surface, that it paſſes in a 
: Medium, inaſmuch as theſe Expreſſions - are 
more conformable to the common Way of con- 
ceiving their Effects. It is ſufficient to acquaint 
the Reader, that we mean no more by' theſe 
Falle, or this paſſing Quality of Light, than the 
Propagation of luminous Vibrations. 1 
When the Medium, wherein Light enters 
obliquely, is of greater Denſity than that in 
which it was, for Example, when it paſſes from 
Air into Water, or from Water into Glaſs, it 
is refracted in approaching the Perpendicular 
drawn in this new Medium, to the Point of its 
Surface where the Light falls. The Ray EF, 
_ that falls in Air upon the Cube of Glaſs or of 
Water ABCD, would pierce it according to the 
Direction PL, if this Cube contained only Air; 
but conſiſting of Glaſs or Water, the Ray is re- 
fracted in approaching the Perpendicular FH 
according to the Direction FM, if the Cube 
is of Glaſs, and according to the Line FN, if 
the Cube is of Water: becauſe Glaſs being of 2 
* greater Denſity than Water, refracts the Ray th: 
| more, or determines it the more to the Tae 
dicular FH. 
But in caſe Light paſſes obliquely i in a Me. 
dium of greater to one of leſs Denſity, it is re. 
fracted. 


on thi "EEO 


babe on mened, us withdrawing WIE: oi Tiownt 


trarily to the Perpendicular of the Medium 
which it pierces. For Inſtance, when the Ray 
FM, which has pierced the Cube of Glaſs ABCD, 
paſſes afreſh in the Air that is below this Cube, F 
inſtead of keeping the ſtrait Line FMO, it is 
refracted from M to P on its Direction from the 
Perpendicular MR of all the Space OP). 
This is what is called the Refraction of Light! | 
We are convinced by Experience, haw much 


Light is turned from its direct Way: in every. « 


Medium. For Example, in paſſing from Air 
into Water, it diverges a Fourth of its natural 


Diſtance from the Perpendicular ; in Glaſs it di- 


verges almoſt a third, or ſix ſeventeenths. 
When it quits theſe denſe Mediums to paſs in 
Air, it is as far diſtant from the Perpendicular, 
as it had approached it on its Entrance: that is 
to ſay, it is refracted a fourth Part on leaving 
Water, and about a Third when it retires from 
Glaſs. So that the Ray EF above the Cube, 
and the Ray M below it, . in the A are 
parallel to one another. 

The Geometricians expreſs themſelves more 
exactly; tho, perhaps, not with a Clearneſs ne- 
ceſſary for the Generality of our Readers. 

I will only ſpeak one Word in n of 
thoſe to whom I ſhall explain theſe Matters, 
and of thoſe, who underſtand them already, 


that the Geometric Method of accounting for. 


the Refractions of Light, is expreſſed in the 
„ 


 Lrowr.' Place; where they will find, that hehe ee 


— 


Incidence EK is to the Sine of Refraction in 
Water K 3 or H 3, as 4 is to 3, and that this 
ſame Sine of Incidence EK, is, to the Sine I 
Refraction in Glaſs, K 11 or H 11, 28 1% is tg 
11, and vice verſa as to the Refractions 6 the 
Ray that paſſes from the Cube into Air. 
If the Surface of the Medium into which | 
Light enters is found. convex, as is the Lens 
AB, Fig. 2; then ſuppoſing three Rays pa- 
rallel GCC, the middle Ray G, falling perpen- 
dicularly on the Medium of the Lens, will 
Pierce it without being turned from its firſt Di- 
rection, and will deſcribe from G to T but one 
ſtrait Line. But the collateral Rays CC, falling 
upon the lateral and ſloping Parts of the Lens, | 
become oblique, in reſpe& of the Perpei ‚ 
lars of this Spot of the Surface, marked 0 the 
two pointed Lines DD: fo that they are re. 
fracted on their any this TOP 
| Theſe hin Roy: on departing fron the YA 
; into Air at the Points dd, paſs obliquely i 
from a denſer Medium to a Medium of leſ 
Denſity. They muſt conſequently then be bro- | 
ken, on their Determination from the Perpen* Wl 
diculars marked in the Plate. So that they 
would always be approaching the middle Ray, 
to which they would unite themſelves at laft in 
a ſingle Point 8; where they croſs one another, 
and from whence om W T. 
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This Point of Res union, is called the Focus of the Li ur. 
Lens, and theſe Rays, thus conducted to the Pc eorf 
ſame Point, are termed . convergent Rays; but, the Lens. 


Conver- 


when they feparate themſelves r as at T. 
they are ſtiled divergent Rays. 254 2 


If, on the contrary; We ufer of the Ne. 


dium, into which Light enters, be concave, ei- 
ther on one Side only, or on both, as in the 


Lens AB Fig. 3; then the middle Ray C 


will croſs the Lens in a direct Line CN: becauſe 
this Ray falls perpendicularly both on the concave 
Surface FH of the Lens, and the convex Sur - 
face IL of the Air. But the collateral Rays 
ED fall obliquely upon one and the other Sur- 


of Refraction. 
They enter at the Points FH 1505 this denſe 


they muſt neceſſarily be diverged in approaching 
to their Perpendiculars p, p. They depart from 


the Points IL. There, inſtead of purſuing” a- 
gain a ſtrait Line, they muſt Keep wide of their 


quently, theſe Rays are twice diverged from the 
middle Ray, which renders the intire Ray drver- 
gent, in a contrary. e een 
paſſes thro* the convex Lens. 


We muſt obſerve, Ar l ch eie und me | 


other Glaſs, tho* the Ray in entring makes its 
Approglies to the Perpendicular, and at its 


1 dating 


face; whence they Nag . 0 "the —_— 
Medium. Inſtead of keeping im a ſtrait Line, 


the Lens, or paſs into Air of lefs Denfity to 


Perpendicular rr, and go to M and O: conſe- 


FE 
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Lionr. darting away is wide of it, it ever continues 
A norvithſtanding,/to approach the middle Ray, 
nàs in the convex Glaſs, or to keep wide of it, 
s in the concave.” And the Reaſon is, becauſe 
the Perpendicular of its Entrance, and the Per. 
pendicular of its Exit, ſrom the Glaſs, are un- 
der contrary Directions. So that the Ray in its 
Approaches to the former, and its keeping 
clear of ren rg e _ a 1s ſame 


den, of " Movrons fl Lenr, ; - heir 
09 O 8 B 8. Mt | 


New Pro. AUCH are aka ar Tory Properties of Light 

| known before Sir Iſaac Newton's Time. 

IgA. * order to diſplay thoſe, which this great Man 

and other his learned Contemporaries have added 

to theſe, let us have Recourſe to the Cube of 
Cryſtal, Fig. 1. Plate III. 

Reflexion The Ray EF falls upon the Cube of Cryſtal 

om de at the Point F. A Part of this Ray is reflected 

Cube of from under the Surface of this Cube from F to 

Cryſtal. I; a Portion of it breaks even at M, as we 

have intimated; a Portion of this Ray at the 

Point M is reflected from under the Surface of 

Air from M to T, where it is broken from T 

to Y, inſtead of going directly to X. Ano 

ther Portion, which it is impoſſible. to delineate 

in a Plate, is ſcattered in the Glaſs. , One Part 

Aan! is * extinguiſhed in the Cryſtal; the 


other 


- 
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ther is lu and darts away from every — 
Point. Sir — obſerved,” that this Light, Vibrations 
ſcattered in a Cube of Cryſtal, is toſſed like 40 Light Light 
Ball, as it were, between the Surfices of che Cube of 
Cube, by Thouſands of Vibrations, MPO: 
have admitted for the Propagstion of Light. 
In fine, the ſame Gentleman bas remarked, Acceler: 


that if a Ray falls perpendicularly upon a Cube 25 oh 


of Glaſs, as: from K to F, ita Motion (increaſes pendicular 


at its Entrance, and is accelerated from F to H, 07 2 

far from being retarded by its Rencounter with,” 

the Glaſs, as was the Opinion of the Antients. 
The Followers of Sir Iſaae Newton, in order Cauſes ac- 


to ſolve theſe Phœnomena, ſay that each Particle wording te | 


he Fol- 
of Matter is endued with an attractive Quality z lowers ar 


chat this Quality, tho* immaterial, is notwith- 1 . 
ſtanding attached to Matter, and that the mo - 


a Body conſiſts of material Parts, ame“ | 


the Force of AttraQion.' 

In this Syſtem Light is attracted e * 
rent Bodies in the ſame Manner as the Load» 
ſtone. attracts Steel Duſt. So that when a Ray, 
as KF, falls perpendicularly on a Cube of Glas, 
which already attracta it, this Attraction of the = L 
Glaſs, joining itſelf. to the firſt Motion of Light 
that is in the ſame Direction, ſo much the more | 
augments the Motion of this Ray, which en- 
ters then the Glaſs with the greater Velocity. 

But if a Ray falls obliquely on a Cube of 
which acts perpendicularly to its Surface, does 


9 


„ Hot at all 5 ſame Directiot 
— . this tending to I., che Auraction exenti 
e 80 chat the Rey being between 
theſe: two Powers, is loro 30. take che 
2 — NM. aui: d ban 4 1) 
Why MOR, This Vichacityi of. the Ray: len in Water, 
Ven e becauſe, Water dee not contain ſo much Maacr 
is let * and therefore has leſs of Attraction. 
The ſame Effort of Attraction, which broke 
de Ray at its Entrance into the Cryſtal, breaks 
ir full more at its Exit; becauſe; this Attraction 
| exerts itſelf on all the Surfaces of the Cryſtal, to 
de ela. P che py * Surface it is $15 
e. weib 3 ya „aD ed: 
1 — to account ſot cheſe Eibe 
— r has preciſely nothing elſe to do, than to ſubſti- 
cording to tute the Word Impulſion for that of Attraction, 
the Carte · and to eſtabliſſi it as 4 Principle, that this Pro- 
Jas. perty is produced by the Fluid which ſurrounds 
Two Ad. tbe Cube of Cryſtal. "He will reap two Advan- 
vantages tages | over the "Newtoniaw Philoſopmy. The 


1 firſt is, that his Cauſe is univerſally known and 


ian y truly mechavicalz- the ſecond, that it explains 
| all the Phœnomena obſerved by Sir Iſaac, and 
thaſe even which are inexplicable by the Doctrine 
of Attraction. This we are going to fee, in 
continuing to obſerve ener in the Cabe 
of Cryſtal, in Fig. Au. 

One Part of the Ray FM 16" refleted: 3 
the Bottom M of the Cube of Cryſtal towards 


. „ 


ſmooth Surfuces reflect Light, and that a Vacuum 


Formation of Images. NMeæute- 


e be ENU 6. 93 
Which falls eee from lou. 
F wi Th.) e i6 112 f * * e 6 
* TheiNewtovias-Philoſopliers, to Seeg ne 
two Effects, are neceſſitated to aſſert, char theſe J, %, | 
Reflexions reſult from a Vacuum, in Oontradic- „as. 
tion to two evident Propaſitions 3 to wit, that 


is incapable of Reflexion. 
As à Proof that it is frem a Vacuum theſe 
Rays are reflected, and that Attraction is the 
univerſal Mobile of Rays, they add, that in 
caſe we place Water under the Cube, the Re- 
flexion MT is much leſs, becauſe ., 
Part of theſe Nays. If, on the contrary, the 
Air be pumped from this Cube, and there be 
produced a Vacuum, the Reflection becomes 
the more compleat. It is therefore the Vacuum 
m is ander the Cube, and 1 of 
this Poren ef Ray. rt n an — | 
Cauſe reflects a Ray from the inferior Surface of 
the Cryſtal, hy ſhall not a Reflexion from the 
Surface above be conſequent to the ſame Cauſe? 
They ſubjoin to theſe Reaſons: the prodigious 
Inequalities of the ſmootheſt Ice, which they do 
not look upon at all as endued with a: Property 
of reflecting Light — n for. 8 


ian At- 
The Reflexion from the a * of the 7 pre 


"_ on which the ne nn che Im- 


the Carte- 
tion, fass 
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Lrour. d whick is their generat Cauſe, is -nochibg 


What At- 
traction is. made to approach another; and its Effect ought 


to extend itſelf. to, and terminate in, the Center 


elſe but the very Impulſion of the Carteſaus. 
Attraction is a Force by which one Body is 


of the attracting Body. But the Ray MTT, 


reflected from the Cube, is impelled a good 


way beyond the Body where the Attraction is 
ſuppoſed to be. This Reflexion therefore is 


not at all produced by any attracting Virtue pe- 


culiar to this; Body. For ſuch à Property 
would carry the Ray to the Center of the Glafs, 
and the Cube of Glaſs would abforb this Ray, 
as a Spunge ſucks up Water which it ſeems to 
attract. Wherefore this Reflexion is cauſed — 
an Impulſion, that is exterior to this ee pe 
um ſurrounds i its SurfacPꝓ. 11 

——————— vas irik 
— a Glaſs or upon the Surface of Water, 


bs reflected in Part, why may not the Ray that 
has pierced this Glaſs or this Water, and falls 


vpon the Surface of Air, be alſo reflected from 
this Surface? If one pumps out the Air, the 
Reflection becomes the ſtronger. From whence 
F conclude, that there remains ſtill under the 
Cryſtal, a Matter, which its Subtilty and Mo- 
tion render more proper to repel Light; and 

that this Repulſion is not at all the Effect either 


of a Vacuum, or of Attraction. 


The impelling Force of a — Fluid, 
which under the Cryſtal is very — of re- 
pelling 


8 . 7 8 


— 
oQ 


on the Suns Es. | ' OS, 
relling Light towards the Cube of Glaſs, and Liour. 
beyond the Cube, will not loſe any of this 
Power on the upper Surface of the Cryſtal: 
and it is this impelling Power which we have al- 
ready aſſigned as the Cauſe * euer and of 
the Velocity of Light. 

As to the Reflection wy a Ray "agen the ow Light i is 
face of the Cryſtal; which the Newtonian Philo —_—_ 
ſophy attributes ſtill to a Vacuum ; it is evi- Wal Mat- 
dent both to Reaſon and our Senſes, that i cer of Bo: 
ſults from the very Matter of ae n 
not from a Vacuum. 

The Vacuum is a Space r — dr 
the Reception of Matter, and no Ways capable 
of reſiſting it, or of reflecting it. M. PAbbe , + 
des Fontaines and Bannieres ＋ have ſolidly $3371 
proved its Impotence in this Reſpect. But 
do not know whether what a Gentleman f 


wered on this Head in the 140th Page of his 
lements, is not ſtill a ſtronger Proof againſt 
he Newtonian Syſtem. The inherent At- rares 
traction of Matter, ſays he, is not at all W 
* tended to the whole. The Myſtery of Light 
reflected from amidſt Pores and from Sur- 
faces, without touching thoſe 'Surfaces, has 
Depths that are unſartelindble my the Lawn 
"of er FR 


"th 
1 Obſeiv. fur les erits "_ todas, Th tc and 18. 


T Examen & Refutation des Tlæmens de la Sn de 
ſeauton, Kc. 


11 


. Plyfial * 
Lieut. In effect, it would be here in vain for tho: 
Gentlemen who adhere to Sir Iſaac Newton's 
Principles, to call in Attraction to their Aid. 
This Force, whatever it be, acts . 

larly to a Cube, and towards this Cube. 
cannot therefore repel Light from thence; 2 
..: conſequently; cannot produce this fuperior Re- 
1 flection, -which is in a contrary: Direction to its 
Action. It is neither a Vacuum, nor Attrac- 
N tion; that produces the Reflexion of Rays. 
Phis Reflexion therefore enn. ae ac. 

n Matter of the Glas. 

1.405 Un the mean while ſome Naturaliſts, dazaled 
on 2 the by'that Philoſopher's:Experiments, and frighted 
Varaih* at the ſame Time by his Syſtem of a reflecting 
ſubſtituted Vacuum, have hammered out a third Opinion, 
= bes of Gore: of a Medium between the other two. 
| tonian They agree with the Newtonian” Party, that 
Vacuum. I ight is not reflected from under Bodies; but 
they pretend it is from under 2 Fluid, with 
vrhich the Body is impregnated; and forms upoi 
this Body a kind of Varniſii. To deliver my 
- own Sentiments, this Bed of Varniſh ſerbes on 
to cover the Vacuum 2 of Sit 
Jaac Neuton; for it cannot ſtand the Teſt of 
a — e on pro- 
ducing the leaſt Proof againſt it. Nor is the 
Reflexion of Light aſſignable to any othe! 
Cauſe, than either to the Pores of Sir 1/aac, oi 
the Matter of Des Cartes, and all real Naturaliſts. 
| Monſieu 
. Monſ. De Mairan, 1 0 des Spavans, 1719. 
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Body, and forms for it a Sort of Atmoſphere. 
[t is red in red Bodies, blue in blue, Sc. and a 
Body is not red for any other Reaſon than be- 
cauſe- it is full of this red Light; which on 
Account of RC, 
and extinguiſhes others. 64:37 05 


Sa... 


ciſely hinder red Light from reflecting red 
Rays, I ſhould imagine, that theſe two Lights, 
ing of the ſame Nature, would be rather united 
and attracted, as Oil is joined to Oil, and feems 
o attract it. So. that theſe Philoſophers would 
tem to me to have a better Foundation; did 
ey make this Analogy ſubſervient to a kind of 
Attraction that diſplays itſelf in Refraction, and 
ot ſubſervient to Reflexion. Becauſe theſe Ef- 
ets being oppoſite, their Cauſes hk n 
ught not to be the ſame. 5 

Again, from whence comes it 0 Aa rs 
ig is impregnated with red Light, rather 
that of another Colour? The Reaſon is; 
ey will anſwer, becauſe the Configuration of 
 Pores, or its Texture, is more-ſuſceptible of 
ceiving red Rays. But if this Body received 
d Rays, the Vibrations of the red Rays exte- 
or to the Body, would penetrate it, fink the 
ys the Pores, _ 

woul 


Monſieur 'Bannieres, and ſome others, „ 
poſe this Varniſ with Light itſelf. ' According Gphioner 
to them, this kind of Light takes up its Abode Monfieur 


in the Pores of Bodies, is the Property of each 2 Bannieres, 


But, in my Opinion, n Atalagy-inuft: pre- fed. 


* 


4 Phyſical Efey 
„„ would chaſe chem from theſe Pores by the ſame 
h Den which they have in à greater Degret 
= than «thoſe Rays. In ſhort, a corporeal Tex 
if ture. proper to abſorb. or let paſs red Rays 
N _ © will never be endued with a Faculty of ſtoppine 
i and reflefting them: e eee 
i n Ar 
It If the Texture een et Weh. « 
| refledt, the. exterior Rays, it will neither be abe 
to retain the interior, which you ſuppoſe agita 
ted by the exterior. And if the Aber Nen 
re not retained by the Texture of u Body, they 
will be influenced by the external Rays, and un- 
able to repel or reflect them. If, on the cov 
trary, you ſay: that they reflect them, you 
muſt. allow that theſe internal Rays are 1. 
tained in the Texture of the Body, and 
Subſtance of this Body is their fixed Point 
No if the Body be the fixed Point of interns 
. One" 4 
external? 
| If therefore you und es rs Mende 
red Body conſtitute the firſt Principle of it 
. - Colour, it is a ſhorter Way of going to wor 
to ſay, at once, that it is done by reflecting the 
curring to the contradictory Circumlocution 0 
Pores, which abſorb the red Rays, to mak 
them ſubſervient afterwards to the reflectin 
Rays all of the ſame Nature; For, RES 


F 
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he coloured Globules, and — or the Lrbwr: 
Body, there is a mutual Contact. If there be a 
Contact, there is neceffarily a Reflexion of the 
Globules, which could not be admitted, and an 
Introduction, Tranſmiſſion, or Extinction of 
the others. In this Caſe then it muſt be abſo- 
lutely granted, that theſe are the Rays reflected 
from the very Subſtance of the Body, which 
convey to our Eyes corporeal Images, e au 
wich the Colours, that are peculiar to chem. 
In ſhort, were it not the Matter ſelf" of Bo- Corporeal 
dics which reflects Light, from whence” comes fla 
it that the hardeſt and the ſmootheſt Metals Light. 
ſhould"'reflet more Light than porous Sub- 
ſtances, "and Surfaces rough and uneven ? Theſe 
laſt Bodies have more Pines, a larger Vacuum, 
and more Varniſh, and conſequently more Places 
w reflect Light from, according to Sir Hao 
Newton, and his reformed Diſciples.” 
The Difficulty ſtarted from the Inequalities of 
the Surfaces, is not a material Objection. Theſe 
Surfaces, in reſpect of the luminous Matter, are 
only a Texture of Mounds and Hollows. This 
we are agreed in. The whole of the Light 
cannot be reflected from chence e that 
is to fay, in the ſame Direction. We agree 
farther, and believe this Irregularity to be abſo- 
lutely neceffary” for the Perfection of * _ 
the Action of ſeeing. | 
To view one's ſelf in a Look Kinig:Glaſs; it is 
not at all requiſite that all the Rays reflect them- 
9 F ſelves 


zoo 4 Phyfical Eſen SY 
3 ſelves. in the ſame Direction; it is enough that 
they are reflected ſufficiently towards our Eyes 
to form an Image. When I behold myſelf in 
| a Glaſs, a thouſand Perſons, diſpoſed in diffe- 
rent Places, may have a fair View of me at the 
ſame Time. Therefore my Image muſt occur 
in theſe. thouſand Points of Sight. The Glaſs 
chen reflects the Rays, which it receives from 
me, in Thouſands and Thouſands of different 

Directions. 

ON Theſe Inequalities of DireQtions proceed both 
from the Inequality of my own Surface, and 
che Inequality of the Surface of the Glaſs, Theſe 
Inequalities. are conſequently neceſſary for the 
ſeeing an Object in ſeveral Places at once. If a if « 

Looking-Glaſs could be procured poliſhed to i 
ſuch a Degree as to be void of any manner of f 
Inequality, and able to reflect all the Rays in ! 
the ſame Direction, there would be but one 
Line of Direction, and the Image reflected in 
could only be ſeen in this ſingle Line 3 or in 
rather nothing would be ſeen, becauſe this Re- i; 
flexion of Light would be too ſtrong and lively. WM fe 
The fame. Inconvenience would happen, were i ou 
Light reflected from beneath the Surface of 
Bodies without touching them, that is to ſay, by 
the Vacuum, or the luminous Varniſh ; inaſ- 
much as neither. this Vacuum or. FRO have 
ſeemingly any Inequalities.  _ 
Smooth Bodies differ then from others, 6-0 
eee * reaſon they 
| have 


avec 


7 on the sss. | 101, 
have fewer. Theſe Inequalities are * Mouncains — 
very Cloſe to one another. They reflect Light 
from all Parts; but their Tops being almoſt 
contiguous, and at the ſame Time very {cooth, 
the Portion of Light which they reflect is er- 
ceeding lively, becauſe it is conſiderable, and. 
the Reflexion of it regular and uniform. 8 

Thus when you make the Sun dart upon a 
Looking-Glaſs, the Flaſhes that rebound from 
it at an equal Angle, are only produced by the 
Rays reflected by the Summit of the Inequali- 
ties or Riſings of the Glaſs, to which perhaps 
are joined ſome Rays from the Bottom of the 
Hollows. All the Remainder of the Light, or 
of the Images, which this Glaſs diffuſes around. 


reſults from reflected Rays, and perchance re- iel 


flected more than once, on the Sides of thefe 


Riſing, © ** 


Theſe two kinds of Reflexions are. 5 is 
in all ſmodth Surfaces. For Inſtance, in a Picture 
in Oil Colours, the Point of the direct Reflexion 
is rermed a falſe Light ; becauſe this great Re- Falſe 
flexion hurts the Sight, and is an Impediment do ke. i 
our diſtinguiſhing the indirect Reflexion, which 
preſents in a ſofter manner the Image of 1 the Ob- 
ect: The firſt Reflexion is uniform, the ſecond __ 
has infinite Varieties,  . | — Tj 
The bounding about of Light bet and Vibrations 
ſcattered in the Cube of Cryſtal, and the Vibra-gurgdgs af 
tions in Proportion to which ariſes this extraor · the Priſm, 
_y * are moreover Phœnomena d icat- 


red 
H 6 that round. © 
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Lienr. chat are | inexplicable by Attraction, and to ac- 
— count far Ns 5 muſt be had to Im- 
pulfion. | 5 5 t is this Light, abſorbed by t the Spe- 
culum, and by Priſms * „ and ſcattered around, 
which forms the Penumbra, or Shade, that ſur- 


rounds and confuſes the Image which paſſes 


thro? theſe Glaſſes, and it is in order to extri- 

cate the Image from this Confuſion, and to ren- 

der it more diſtinct, that 3 4 cn + are ap- 

plied to. the Glaſſes of Teleſcopes, and black 

Paper is wrapped round Priſms, when we make 
Experiments, OY 1 

Theſe Phenomena proceed from e tub Cauſes, 

viz. the Reflection of. Light i in the ſolid Sub- 

Refrin- ſtance of the Cryſtal, and the refringent Re- 

La fecbion, chat is to ſay, the Reflection produced 

by the Fluid that ſurrounds the Cryſtal, 3 05 

Pores in Whatever numerous and ftrait Pores may be 

= cryſ ſuppaſed in the Cryſtal, the Reflexion, which 

I Light ſuffers on the Surface of Glaſs, i is a De- 

monſtration that 1 it ſtrikes againſt its Matter in 

paſſing through i it, and that. it ſuffers alſo from 

che Reflexions. in the Inſide of its Subſtance. 

This is fufficient, in Conjunction with the Di- 

y of ſmall refleting Surfaces, to ſcatter 2 

heſe Rays in the Cryſtal. . One Portion 

ok theſe Leatteref k Rays will remain abſorbed and 

Es extinguiſhed i in .the F another will fly off 

_ 5 R ni M0105 | 3H from 


If 1 * 
8 


N A Ni e lid eee 6 Gua. 
+ A Diaphragm ber is Ring of Pap r. 


ELS 


=o mn a4 we. a. 


en the SENI ES. 


from. every Part of it, and Occaſion the corfu- Lienz. 


ſed Light I have been mentioning. 


By ſuppoſing an Impulſe, round a Cubeef Gut _—_ 4 


capable of repelling Light, that can have 2 
one determinate Force, and one certain Direc- Light. 


tion, we eaſily: comprehend, that among the 
Rays which have paſſed through the Cryſtal, 


whether: directly, or after ſcattering themſelves 


in it, and which have a natural Tendency to 
darting from it, we may eaſily ſuppoſe, I ſay, 


get the better of the ſurrounding Impulſe. In 


that Caſe this Force repels theſe Rays, diffuſes 


them afreſn in the Cryſtal, and diſpatches them 
to another Surface, which they will paſs tho“, 
if their Direction is not ſo: oblique, but that by 
it they will be a ſecond Time repelled; in 


caſe-their-Force bes inferior to that which ſur- - 
runde them. It is the Reaſon likewiſe why. 
theſe Suͤrfaces repel reciprocally the wandering. 


Rays, and ſcatter them partly in the Cryſtal, 
partly in the neighbouring Air. Such is the 


Cauſe of *. . Reverberation of * 


Light. 


The Fluid which: receives hat innen S 


of Light, and returns thoſe reciprocal Impul- 
ſions, is elaſtic. Theſe alternative Sallies of 
Light muſt conſequently be produced by Ac: 
ceſſion and by Vibrations, as Sir [/aac Newton 
has obſerved. Beſides, all our Philoſophers 


B. hold, 


2 1 o 
D 
r EN 
i — ” — — 


FRO 
n won —__ Ore g 
. 


9 
iy 


— 
* 8 * 
* "I 


8 e 
e e- 
n 


— I — * 


104 


luminous 
Matter. 


4 Phyjical fon 3 
Lionr. hold, that Light conſiſts in the Vibrations of 
Daten luminous Matter, as Sound is formed by the 
Gt in Vi Vibration of the Air. So that Sir Iſaac's Obſer- 


none vation ſerves only to give ocular Demonſtration 
of the moſt generally received. Syſtem: . 72 99 
The great New/on was ſenſible of all 2 


Conſequences. He has acknowledged in all 


— this the Inſufficiency of his Attraction. He 


_ of 


ation had made Preparations for Experiments in Refe- 
———— to this Subject, which he had not Time 


to execute. Thoſe which he accompliſhed: gave 
him an Occaſion of forming a Train: of Ideas 


and Conjectures; where one finds already a 


Subtile, AEtbereal, Matter, which fils the: Hea- 
vens, and the Vacuum of the Air-Pump, and 
whoſe Denſity, Elaſticity, and Vibrations being 
greateſt at the Circumference, but leſs towards 
the Center of the celeſtial Spheres,” inpel, urge, 
and pre Bodies towards this Center, and, in 


ſhort, produce that famous Gravitation, which 
celebrated Reflection of Light, which reſults no 


more from under the Vacuum. It is very 
perceptible by theſe Expreſſions, that a longer 


Life, and a greater Number of Experiments, 


would have rendered Sir Iſaac Newton à com- 
pleat Cartęfan. He ſearched ſincerely after 
Truth, which would infallibly have conducted 
him to Impulſion, and . wy 


The 


3 „ S6. 5 16; 
3.13067 ee bees A 
7 he Mechunifin” of TuyvLsroN ale 
in the Room of ATTRACTION, in order 


to lain all the A Phenomena. 


for Attraction; en Tips e 
Tem- Shall we then incur the Cenſure ſo 
juſtly imputed to the Newtonian Sect? It is an 
inconteſtable Point, that the Tmpuiſion of a ſur. 
rounding Fluid extends itſelf a great deal better 
than an Attraction that is immaterial and inherent 
in Matter. But this better is ſtill no ways ſatis- 

b cey to a true Philoſopher. He requires Me- 
a chaniſm. He knows very well that a Body is 
: incapable of being moved without being im- 
| pelled by ſome other, and, conſequently, that 
all Motion is cauſed by Impulfion'; but he 
would fain be acquainted with what particular 
Kind of Impulſion. We have hitherto taſked 
of the Impulſion of a ſurrounding Fluid. It 
is an eaſy Matter to conceive that all Bodies 
are encompaſſed with a" Fluid. But one does 
not diſcern, at firſt Sight, how this furrounding 
Fluid can, in certain Caſes, impel a ſmall Body 
towards one of greater Bulk : It is this Mecha- 
niſm'T am going to explain. = 

A ſolid Body differs from a Fluid, aneh bees, 1 
as the former is compoſed of Parts that lave indie, U 1 
an intimate mutual Contact in certain Points, „ FI 
x and keep one another reciprocally in a State of | 
Inaction. 1 


Ba 
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aa Inaction. A Fluid conſiſts of ſmall Parts, 
2 pontrary, are diſunited ne 
themſelves, and in continuel This 
Motion, which 
 Tnteſtint Motion. He whoſe Imagination would 


be determined err 

Image, tho! natural enough, of inteſtine 
tion, from that of Atoms which one ſees flut⸗ 
n the Sun, when 

= e fingly into 2 Rom ſomewhat 


' muſt be allowed, that the Bodies they, ſurround 
are of Courſe acted upon, in all the Points in 
Contact with them, by an infinite Number of little 
Impreſſions, reſulting from their agitated Parti- 
cles. Theſe Impreſſions conſtitute; the Principle 
on which Fluids act, and the Baſis of the Me- 

chaniſm of almoſt all Phyſical Phaznomena. 
Pans, in. Force, in general, is the Product of the Quan- 

| grnenl. tity of Matter, and its Velocity, or the Square 
of its Velocity. So. that all the actige Force of 

2 Fluid depends on the of its inteſtine 
Motion, the Number of agitated Particles, and 
their Quantities, But without Motion all other 
Modifications are of no manner of Efficacy. 
F Ys acquires no Force, but 3 


conſtitutes a Fluid, 18 — an 
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Ethereal Matter, in which. all Bodies floats, is —.— 
furniſhed, with all the Requiſites to make 
2 powerful. Fluid, viz. ſubtile, nymergus, Mane. 
ſolid, and briſkly agitated Particles. I call, in 
this Place, by the general Name of Etherral 
Matter, all the Species of Matter of greater 
Subtilty than Air, whatever may be their Num: 
ber and Diverſity. Theſe Principles, thus far, 
are but little different from thoſe even of Sir 
Iſaac Newton z, but 1 mean the Newton, form- 
ing reaſonable Conjectures on the Cauſes of .E&- 
fects, Newton, the real Naturalut, and ngt # 
Man cophned. to Mer Obſervations, mere on 
culations. 2572 8 

The Echereal Marter, I have been ſpeak: 
of, penetrates the Pores of Bodies in ſome mea- 
ſure as Light - penetrates Glaſs, Now. Light, 
notwithſtanding this F «cility, ever ſtrikes, don 
the glaſſy Surface, as is demonſtrated, by, ſim- 
ple Reflexion. It meets again with a like Im- 
preſſion againſt. the internal Particles of Glaſs, 
when it pierces it 5 and it is owing to this Im-. 
preſſion, that it is partly abſorbed and, extin- 
guiſhed in the glaſſy Subſtance, and that of. 
other Bodies, that is to, ſay, that -one Fart of 
Light is there deprived of its Motion, In jike 
manner, altho* Ethereal Matter enters. Met hout 
any, Obſtruction the Pores of all Bodies, it ſuf- 
fers nevertheleſs ſome Kind of Shock agau! nft - 
all the Particles of Matter of which a Body is 
cal compoſed, = al 
ne 


1 
* 


| nr. One may draw ſeveral important Conſequence 


*. confine myſelf in this Place to! ſome of the 
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= from” theſe" Principles; but I am obliged to 


moſt conſiderable. 7 

ee intets van Schr N ene 
real Subſtances. Therefore in that Caſe it muſt 
neceſſarily abate a little of its Motion, and of 
courſe'a ſmall Matter of its Force, The Parti- 
cles of this Fluid in Contact with the Surface of 
the Body, undergo the ſame Impreffions, the 
ſame Diminutions of Motion and of Force. 
This Portion of Fluidity conſequently has leſs of 
Action and Energy, than the Particles that are 

at a greater Diflance from the Body. There- 
fore the Ethereal Matter that furrounds the 
Body, not in Contact with it, has more of 6 
Action and more Force, than that which pene - 
 trates it, and holds it in an immediate Contact. f 
On which Account, Matter placed between il ; 
theſe immediate Particles and thoſe that 
are more exterior, and which will receive 
their Shocks, will be under a Neceſſity of giv- t 
ing way to the more powerful Impreſſions of I t: 
the exterior Particles, and will be impelled by I « 
them towards the Body, where the Action of 
the Fluid is in a leſs Degree. So. that this agj- 
rated Matter will appear attracted by the Body, 
altho in reality it We bg 
furropnds ©. | gs 
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This Impulſion will act parallel to the Per- Lion. 
pendicular.of the Surfaces for they are che Sur- Tunit: 
faces themſelves of the Body, which ene Attraction 
the Reſiſtance found towards the Body, and id x" 
which conſtitutes the attractive and preparatory Perpend 
Principle of Impulſion. The exterior Columns gug oft the 
of Air, where the impulſive: Force reſides, are 
likewiſe parallel to. theſe Surfaces. The Impul- 
ſion therefore is itſelf parallel to the Surfaces, 1 
and equal in all the Points that are at an- Sul! 1 
Diſtance from the Surfaces, Therefore-a'Body ; 
entirely ſubjected to ſuch an Impulſe, will be in an =_ 
Equilibrium amidſt the Forces that ſurround it. 
according to the Parallel of the Surfaces. It 
will of courſe be conducted by their Impulſe, 
without inclining either to one or other of theſe 
Forces ſituated in the plain Parallel to the Sur- 
faces : Conſequently this Body will n 
perpendicularly to theſe Surfaces. 7, 
When a Ray of Light 3 aber 
a Cryſtal, it is pound placed in the Column . 
the Ethereal Fluid, that is in immediate Con-cularRs a 
tact with the Cryſtal, and has the leaſt Force of 
my, as we have ſeen. This Ray therefore is 
found freed from all the ſuperior Force of the 
exterior Columns of the ſame Ethereal Fluid, to m2 
whoſe Impulſe it muſt of Conſequence. more or 1 
leſs give way, towards the Perpendicular whither 11 
this Impulſe tends, and accelerated if it folluus = 
this D... ; Shes e | i 
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 brour. - ſt js by means of this Mechaniſm, that Light, 
—  — by the Glaſs to which it 
is expoſed, is actually en by the Fluid 
. which ſurrounds this Glaſs ® It is by this Im. 
Fun chat this ſatme Light is there refracted, or 
deunrned from its Road, when it paſſes it obliquely, 
as we have ſeen. It has alſo been 6bſerved,-that 
the Refraction is by no means made in the Sub- 
ſtance of the Glaſs, but that the Ray is broke 
| Refraftion before its Entrance into this Subſtance T; that 
Lerchen is to ſay, at the Approach of the Surface, or in 
| into the the firſt Columm of the Fluid which ſurrounds 
Sus. it. In effect, were Light refracted in the glaſly 
Subſtance, it would deſcribe a Curve; becauſe 
this Refraction being in that Caſe made ſucceſs 
fively by all the Parts of this Subflance which 
it traverſes, there would be a Neceſſity for each 
of thoſe ſucceſſive Parts to imprint on the Ray 
its ſmall particular Refraction: Which in the 
Whole would cauſe the Ray to maker à Series of 
mnfinitely ſmall Refractions, or a Train of "infi- 
mnitely ſmall Angles, and, conſequently, à Curve. 
Wheteas in the Suppoſition that Refraction is 
made in the a Column of the Ethereal 
Fluid tliat is in Contact with the Surface of the 
Cryſtal, we muſt conclude, that from the 
Entrance of the Ray into the Pores of the 
8 n eee it follows in dreck 
TS; 2 10 


M. te Pultaire, Lib. Citat 5 107. 
F Ibid. p. 101. 
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Line, the 1 en i in this firſt Lions, 
Column. — chens —— 

But wh Pr Glaſs abſorb Light enki a. 

any other Matter? It is becauſe Glaſs has Pores 

preciſely formed for the Admiffion- of Light; 

and that the kind of Ethereal Matter which 
tranſparent Bodies, is alſo that whicly is more 
rann ew — RE 2 luminous * ” 
Matters i! 1 giurw ROK SN eee, 

All Bodies. is write hore-chelw n 
Force, inaſmuch as they are all penetrated wick boveanes 
Ethereal Matter, arid ſurrounded with a pow Force. 
erful Fluid. If I preſent 4 Curtain Rod; a 
Stick, 4 Straw, to à dripping o Water 
falling perpendicularly, this Water will deter- 4 
mine itſelf to the Body I preſent to it, and 
will glide all along this Body at ee 
Diſtance from the Ferpendicular. | 


„ 2. 


tion, as that of the Diamond, Amber, Sealing- 
Wax, Ge. are aceounted for by the ſame Me- 109 
chaniſm, and by the Proportion we aſſigned N 

for the Refraction of Light. All the Diffe- f iP, 
rences, in regard of theſe Attractions, conſiſt in 5 148 
the Diverſity of Pores, of the Kinds of Ethere f 1 
Matter, and of the Kinds of attractive, or rather | wa 
| impulſive Matter, which is looked upon as at- " | 
e, ractive. What Body is there that is not now | 
found to be electrical, or attractive? Friction and 
dhocks are the Means of — Body elec- 

trical 3 
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— trical; becauſe. a greater Degree of Motion is 

thereby communicated to it, and conſequently 

more Force to the Fluid re tb Ri 6 AY 
ſurrounds it. 

In ſhort, this. Lemputle of the: Cane of 
the Echereal Fluid ſurrounding ſolid Bodies, is 
not only the Cauſe of Refraction, but alſo that 
of all the Phenomena attributed to Sir  1/az 

Cauſe of Newton's Attraction. The very Gravity of 
Refraion Bodies, the Ebbing and Flowing of the Sea, the 
Pharno- © famous Gravitation of Sir {ſaar, are ſo, many 
ena of Effects dependent on the general en l 
amn been lightly touching on. 
| The ſecond important Conſequence 1 * 
. the, Shocks of Ethereal Matter againſt 
| corporeal Subſtanccs, is, that the Effects reſult- 
ung from it are in a direct Ratio of the Quan- 
tity ; that is to ſay, theſe Effects are proportioned 
to the Bulk of Bodies, like thoſe of Sir Iſaac 
Newton's Attraction. For Inſtance, Water 
loaded with Salt, breaks Light more than a ver) 
thin limpid Water. A Cryſtal, or a Diamond, 
cauſes a greater Refraction of Light than the 
moſt ponderous Water; becauſe this Cryſtal is 
a greater deal heavier, or contains a much larger 
Quantity of Matter, than a like Body of Water. 
| This. in dg in of din matt. ca 
rable Refraction. 
As all the Pores of Bodies are fupplied 110 
Echereal Matter, there is not a ſingle Particle of 
n is not in Contact 


with 


on the SENSES. 148 
2 this, Matter. The Effect that will reſult Lionr. 
from this Contact, will therefore be proportione d 
to the Quantity of theſe Particles. The Quan- | 8 on 
tity, of theſe Particles, is / what: conſtitutes: the 
Gravity of a Body. Conſequently this Ef. 

fect will de anne er 
Bodies: h, | 

So that the lmpulſe, or Motion, Body will | 

receive by the: Aftion'/of the Exhereal Fluid, 
will be ſo much the more | 
more Subſtance that Body will contain, ke 
greater ſhall be its Gravity. Ic is in this Pro- | 
portion, that che Action of: this Fluid produces 
the Gravity of Bodies. £- wot en 
In like manner, the Shocks of an interior 
Fluid againſt a corporeal Subſtance where it 
reſides, will weaken. the Action af this Fluid 
againſt this Body, in Froportitin as the Number 
of theſe Shocks all be more or leſw.conlider- 
able. Theſe Shoclt are propor > 
Quantity of the Subſtandet: . The:Dimination 'of | 
the Force of [the interior: Fluid will he therefore 
e br (Sang ha taut 
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22 y this mtanb Lihpubſica acquited/alhttic- At 
| Impalhon Vantages/of: Ne1onian Attraction ; and the ter- 
— Objection of that Philo ſopher Vabiſhes, 

teraction uh pretends to demonſtrate, chat why Itnpulk 


_ beſides; this 'addiridnal Excellence, that it ac+ 
— a. 


— noting 


_ -6f the ſume Nature. But, if this Weigh 
mould be found conſifting/of Partictes propere! 


ter comptehended in the Body; then-this Mat 
ter, being more relawed und wenkened, woutr 


Columns, and conſecqurntly a ſtronger Impull 
de endued wich ab great, or a greater, Degr 
Now this is actually the Caſe, as to Matt 


4 Pee RG 


W but in relation d „tha Surfaces 
hilt all the Phasndmenay for which Re has in- 
vented Attraction, diſplay themſelves relative) 


to tbe feſpective Bulka This is wut he hu 


tacked to his Attraction inherent im ll -the 


Partiches-of Natter. But it is evident, thi 
Impulſe hau the fame-Advantages; - Without in- 


extra the Abſurdities of Attraction. It he, 


20-2208; 26: Sägen 2 11 
Phe — es 
for the Arraction of Eight, x | 1oned ta 
ge tha the Pr 
cles whieh-compoſe-the/ Weight of Bodies, 


to embarraſs the Motion of the Ethereal Mat 


occaſion a greater Superioriry of the exteri 
This Bbdy therefore might, wich a lefs Gravity 
of Atiraction, than another of more Gravit/ 


\@mpoſed of Particles in Motion, as Fluic 
Are 


% br 8 M 5 K 8. 


real Matter, which penetrates theſe kinds of 
Bodies. For Example, Water, tho? of leſs 
Gravity" by a great deal than Cryſtal, refracts 
Light but a little leſs than that does. Conſe- 
quentiy, "Water; in regard of its Denſity, re- 


Cryſtal.” 

Ambig Fluids, thoſe which are furniſhed 
vith a good deal of Oil, Sulphur,” and volatile 
Particles, are capable ſtill of a ſtronger Refrac+- 


compact, more embaraſſed by the Parts of Sul- 


tile Particles with which this ſulphurous Matter 
is penetrated. It is the Reaſon why Spirit of 


that which reſults from Water, tho' the Denlity 
of Water be far more conſiderable. © 

Were there ſolid Bodies compoſed of Parts 
as different from one another, as thoſe are which 
conſtitute Water and 8 pirit of Wine, we ſhould 


Refraction. For Inſtance, Amber, of much 
leſs Denſity than Cryſtal, refracts more ſtrongly 


Amber conſiſts likewiſe of a Compoſition of 

Parts proper to cauſe an additional Embaraſſinent 

to the Ethereal Natter which penethares . 
57'S - Another 


4e, Nek wen MRS price ndes er: 
ful and more frequent Shocks againſt the Ethe- | 


fracts Rays n more hor they are refracted by 


tion; inaſmuch as the Ethereal Matter is more 


phur, and more powerfully agitated by the vola - 
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Wine produces a Refradtion 'as ſtrong again as 
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find, in reſpect of ee th the ſame Difference of 


than Cryſtal, in regard to its Denſity; becauſe 
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tuddion, which I ſhall; alſo endeavour. to ex · 


only in Proportion to the Gravity of Bodies, 


gard to their Bulk, than great ones have in re: 


fluence over ſmall Bodies, than over large ones. 


5 obſerved, 


Have been eſtabliſhing. - 


A _Phyjcal Rich 
Another , peculiar Property: of impulſive At- 


plain, is, that this Attraction is increaſed not 


but ſtill farther, proportionabiy to the Minuteneſ; 
of them, A ſmall Piece of Cryſtal attracts 
Light more forcibly. y than a larger! : "OY Rex 
ſon of it is this, | 

The Attraction on the 8 is Ma.» oth by 


an Impulſe of the Ethereal Fluid, which ſur- 


rounds corporeal Surfaces.  , This impulſive 
Force will be therefore, . proportioned to the 6 
Surfaces. Now the Proportion of Surfaces is 
greater in ſmall Bodies, or, what is the ſame 
Thing, ſmall Bodies have more Surfaces in re. 


ſpect to theirs. The exterior Columns then of 
the Ethereal Fluid, where the impullive | F orce 
reſides, will have a greater Extenſion, more 
Points of Contact, and, co:ſequently, more In- 


Therefore the pretended Attraction of... theſe 
ſmall Bodies muſt neceſſarily. be ſtronger, than 
that of the large ; 3 as Sir [ſaac New!on has allo 
without | being able to OG. tor 


it. 1 
This r new Ratio of 3 docs not at al 
deſtroy that of the Bulk of Bodies, which w: 
That of Surfaces is de 

Tived direftly from the Quantity of the Impulſe 
which ſurrounds the Body, or from the intrinſe 


on'the Sus 25. 4 hh 


Value” of this Impulſe. The Ratio of the Lis — 
Bulk of Bodies, is taken indirectiy from the 

Impulſe; but directly from the Weakneſs of the 
Fluid, that is within the Body 4 by reaſon of 
which Weakneſs, the Forte of the furrounding 
[Impulſe increaſes reſpedtively, altho its TRUE 
fic Value be ever the . e ag 
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co L n 
1 OL. O UR S are' eicher Modifications, or The Na- 
actual Parts of Light. They are Modjfi- "ie of 

ations of Light according to the Cartefians, according 

who hold, that the Diverſity of Colours depends _ 
on the manner of Light's being reflected by cor- ; 
poreal Subſtances. ' They are Parts of Light, 
according to the Doctrine of Sir Laac Newton ; According 
5ho imagines that Light, or white, is a Com- — 

ewton. 

ſition" of * ſeven Sorts of Rays, viz." red, 
* yellow, green, blue, indigo, and vio- 
and that theſe Rays, or Globules, the 
nciple of the ſeven Original Colours, are 
nalterable.” So that, according to him, each 
olour is inſeparably attached to each of theſe 
pecies of Rays. And 4 Body is ſtiled red, 
hen it reflects red Rays or Globules, and when 
abſorbs, or extinguiſnies, others. It is calld 
ue, when it ſolely reflects blue Rays, N 15/18 5s 
iſt blue Rays in greater Number than all tlie 

ſt; and ſo of other Colours. In ſhort, 4 

Ky appeas white,” when it reflects all the ſeven 

„ Kinds 
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118 A. Pfcal Bly 
Colours. Kinds of Rays at once, the contrary, 
SIS a Body ablorbs and extingui a amo all th 

Rays, it is termed black; if it gives free Ad- 
miſſion to the greateſt Part of the Rays, it re- 
ceives the Appellation of tranſparent 1 if it per- 
mits none to enter it, w without extinguiſhing one 
Part, and reflecting the other, it is named an 
opaque Body. 

We have ſeen how Rays are refleRted from 
under a Body; how they paſs thro* it; hoy 
they are there refracted. The Extinction of 
Rays is a Compound of all theſe Effects. A 
Ray is extinguiſhed in a Body, when it pene: 

- trates it ſo as to be refracted in Gm different 
Directions, in the heterogeneous Subſtances tha 
compoſe. all opaque Rodies ; to be reflected in 
the hollow Pores of theſe Bodies, and there at 

| lafl to loſe its Motion. A Ray paſſes acroſs 2 
Body, when this Body is ſo thin, that it is not Wil 

of ſufficient Subſtance to ſtop it in its Pores, . 

˖ 

6 


there to refract, reflect, and extinguiſh i. 
Such is Iſinglaſs, thin Horn, &c. A Body, 
tho? 0 f Denſity, is nevertheleſs tranſparent, 
when it has Pores every way diſpoſed for the 
Paſſage of Light, Of this Nature is. Water, 
Cryſtal, &c, 
Cauſe of Sir 1/aac Newton fays, that a red Body is 
"= Colour that which reflects red Rays. In the mean 
, while a red Glaſs appears. ſuch, . not only # 
| the Point of Reflection 1 but likewiſe in it 
| tranſparent Parts, and even aue the * 


ſay, that red Glaſs, extinguiſhes all other kinds. 
of Rays, and that it reflects, and. Alows a Fa-. 
ſage; only to, red Rays. . S w; 

But, according to this Pringiple, if I. pur _ 
Glaſſes together, one blue and the other yellow, 
1 ought nat to find behind them any Colour at 
cept the blue z and the yellow Glaſs behind will 
in its Turn extinguiſn the blue, So that there 
vill not be a fingle Ray behind, and, conſe- 
quently, all will be black. I am taught nexer- 
theleſs by Experience, that theſe two Glaſſes 
thus joined, refle& on their back Part a green 
Colour, compoſed of twa others, blue and yeh 
bw, . Conſequently, theſe Glaſſes do not extin- 
guiſn every kind f Ray, . nat of their 
oyn Colour. Whence we ſee, th that this Syſtem, 
tho' ery. ſatisfaRtory and almoſt univerſally | 
. Is rt n WI + As... | 
cultieg, . Pt 1 70 „ 


bured with 7 
Clobule is made. io 8 manner proper o * 
in our Eyes the Senſation of a 5 Colour. 

2 Word, this Ray is not red. but the Age 0 2 
Cauſe of the Senſation of Red. 

The Followers of Sir Jſaac Newton, # we 


may believe then, * 2 chat thus Sentiment i is 
not 


2 | 2 „ 
with ed, phat are-hehindl it ' We onghs then 10 Oct 28 
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wherein Sir Tae $ ieee has heb S 5 
Part, chan the Invention 6f Experiments proper 
to demonſtrate theſe Pr ties of Light ? That 

te hes no where renew? * dr a white 
es, of even 
| zlou tg that when he had 

Tide by he Priſm a Ray into ſeven Colours, 

and havir put each of theſe Rays to the 
ſame Proof, he was convinced, that theſes pri- 

mitive Rays were indiviſible;” unalterable; and, 
conſequently: the-Principles of Light and of all 

Colours: In? the fame manner as Anatviniſts 

regard the imple Fibre as the Element of all the 
Farts of our Compoſition ; becauſe this wan is 
the ultimate Term of their Diſſe&ions;” 0 | 

The Inſtrument Sir Jaac Newton ale Uſe 
of to diſſect Light is the Priſm and the diffe- 
fent Reftangibility of Rays is 4 Sort of Cellular 
Texture, or Interſtice, which conducted kim to 
diſtinguiſh each of theſe Speries of Rays. 


Experi- Let a Ray of the Sun enter a dark Rooth ;. re- 


os of ceive i it upon a Priſm, It will refract, n give 
Newtonon JOU at the lower End of the * ah oblong 
Light. Image, P. T. fig. 1, PI. IV. m N of 
ſeyen Rings of Colours of great 101 z to vit, 
(beginning from below) a red Ring, an orange- 
coloured, a yellow, a Steen, « blue, an ihdigo, 

and a a violet. 
"In the mean while the Ray of the Sul 2 
| receive upon the Prim i Is & white Gil. | And i 
you 
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560 receibe it 4 fond Te on its Exit, from. 
hy Priſm, and intirely againſt the Priſm, that is 
to ay, previouſly | to its Diviſion, you will find 
ir ſtill very white. Even when it is divided into 
ſeven Colours, if you "receive it upon a Lens, 
M, N, fig. 2, and put a Piece of Paper to the 
Po G of the Lens, in order to receive all 
theſe Rays centered in a ſingle one, you will 
farther diſcover this Ray to be altogether white. 
In d, e, and 8, e, you have the ſeven Colgurs ; 
but in 5, e, they are in a reverſed Order, by rea- 
ſon of the Increaſe of the Rays rod uced by hy 
Lens. | CFE ATE I Cn A | 
If you intercept” any one of the keen Ez 
whether in X, I, here, or in d, e, there, of 
the Lens with the Teeth of a large Comb X, 
Y, or any other Body, the white or intire Ray 
G will cee uw be white; and vill 'be of ths 
Colour compoſed of the Rays that are ſuffered 
to paſs. For Example, if ene intercepts the 
violet Colour, the purple, the blue, and the 
green, the remaining Colours, vi. the yellow; 
the orange, and the red, will produce in the 
Focus G of the Lens, a Ray intirely of an orange 
Colour. If the red and the violet are inter- 
cepted, the whole Ray G will become a ſort of 
green. When theſe intercepted Rays are per- 
mitted to paſs, che white is immediately re- eſta- 
bliſhed. 'Light or the white Ray is therefore 
a 8 r Colteftion” of the ſeven co- 
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che Changes of che Colours, that are Thus com- 
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1155 comb X. Y. be genty palled before 
Colours,: one. diſt! 


1 


bined, If you paſs; it haſtily, therg appear 
only white 3 in the ſame. manner as live Char- 


Foal, when ſwung around, exhibits but a Circle 
of Light; becauſe all the Impreſſions are made 


demonſtrate this Truth, has copied Nature her- 


almoſt at once. The. Senſation of Whiteneſs is 
therefore the Aſſemblage likewiſe of the ſeven 


Fre, In hort, Sir Laar 


toten, to leave no flone unturned in order to 


&lf, in gompaſing a white Powder with original 
Colours mixed in a certain Froportion. 
The firſt Experiment of this Philoſo- 


Ppher by which a Ray is. divided wich the 


Priſm into. ſeven, Colours, is hy no means 3 
new one, tho' it is the Baſs ef his grand 


Work z but theſe, who made it before him, 


cording to the Rules of Optics, the grin 


were not apprized of its Conſequences, acquieſc 
ing in this ſiogle Experiment, yhich he multiplied 
and varied in a thouſand and a thouſgnd diffe- 
dent Shapes during the Space of shirey Y cars, 

One ought. to (obſerve attentively, — A+ 


is refratted, in che Priſm, and tends to form. the 
coloured Image P, T. muſt got paint th 


Umage agrecably co in achut Height, __ 
5 ays 


= I: is the third Eine of ks Bok 


i en ti Sens, — 
Rays H, I, which quit the Priſm, are parallel, Colon, 


are equally inclingd to the Surface of the Priſm, "XY 


and have the, ſamę Perpendicular, . Therefore 
they are ſubjected to an equal Refraction on 
paſſing, from the glaſs Medium to Air; andy 
conſequently, muſt continue to be parallel quite 


Nu T, and of. ours reduced, in, 


the Space, I 

Pty ER Ti ADS 
Conſequence,. were Light a ſimple Subſtayce, 
whoſe Parts were all of the ſame Nature, and 
ſubjected to the ſame Laws of Refraction, 23 


was the eſtabliſhed Opinion before Sir Jaa 


Newton, But the Experiment of the Priſm, all 
ſimple as it is a Demonſtration, chat there 
are ng ogher . iginal Rays, to wit, red, 
orange coloured, {5«, which follow theſe known, 
Laws, F 


greater Refractio | 
becauſe they are more. feeble, and give may 
more to the Impulſe we have been ſpeaking of. 
This Experiment concerning Reflection. proves 
then, that Light is ade up of ee 
of Rays differently refrangible. 
Another Experiment, ſimpler indeed, which 
l made went, wa L ſince 4 have 
endend che ſame — r 
Thro' a Hole A, Fig, 3. Pl. IV. cucicatly. 
large, madein-the Window-Shutter. of a Room, 
dark, * fork let paſi a Bape n 


i, re i 

Colours. in" order to receive it on the Angle of the 
pam B, in ſuch 4 manner, that this Angle di- 
vides the Ray into two equal Parts, Each 
Moiety of this Ray, falling upon the oppoſite 
Surfaces will produce a coloured Image CD, c d, 
every red Ray of which C, c, wilt be ſituated 
on the Side of the Aris ABF of the intire Ray, 
or towards the Perpendicular; Whilſt the other 
Colours will be at a Diſtance, fo that the vio- 
let Colour will be at D, d; and that, becauſe 
the red Rays of each Moiety of the intire Ray, 
Having more Force, yields in a leſs Degree t0 
the furrounding Impulſe, and paſſes in a di- 
recter Line, and, conſequently, nearer the Per- 
pendicular, and the Axis of the total Ray. 
But the ſeven Rays rendered by the Priſm, 
are they actualhy the unalterable Principles of 
Light and Colours? Are they not diviſible into 
a*greater Number? Cannot one make them leſs 
compounded ? For Example, green, is it Not 

compounded of blue and Taba 1 
The Anſwer to theſe Queries! is fopplied by 

new Experiments. 

Make a very ſmall round Hole P, Fig. 1, Pl. 
= V. thro" the Window-Shutter of à dark Room. 
—_ Ten or twelve Feet from this Hole receive a 
1 Ray upon a Lens MN, with ten or twelve Feet 
of Focus, Receive this refracted Ray upon 

Paper I, placed at the Focus of the Lens. 
Immediately next to the Lens put a Priſm ABC, 
which refratts the Light in pt; and you will 
I 8 f have 
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en be $2303 v6: 
luxe in this Image your ſeyen. e 
in as many Circles, ee 

One another. 1 71 * l 

Receive this Fro on baths Paſteboard 
viewed on purpoſe to let paſs each of theſe Cit- 
; cles of original Rays. Refract a- new each * 
5 - theſe Rays behind the Paſteboard ; and receiv 
? this freſh Refraction upon a white 2 
placed two or three Feet from the Priſm. You 
5 will find that this: Circle changes neither its Fi- 
: gure, nor its Colour; that it is capable of no 
; farther Diviſibility, but is abſolutely unalterable, 
| how numerous ſoever the RefraQidhs may be to 
1 which you expoſe it. It is unchangeable boch 
i in regard of Figure and Colour, becauſe each 
$ of theſe Cireles conſiſts of Rays of the fame Na- 
c ture, of the ſame Colour, of the ſame Refran- 
bility, and which conſtantly preſerve the perfect 
. Paralleliſm aſcribed to n Light * 
R Sir Jſaac Newton's Time. 

Puſh ftill farther; the, Prodf..of. theſe ſiiple 
Rays. Inſtead of receiving them upon a white 
Paſteboard, receive them upon coloured Glaſſes. 
You! will- find them paſs acroſs: theſe Glaſſes 
that is to ſay, a blue Ray, Which ſhall paſs thro” 
a red-Glaſs, will ſtill be blue behind this Glaſs; 
a red Ray will; ſtill i be red behind a yellow | 
Glaſs, and ſo; of the teſt: becauſe theſe Rays 
being fimple and immutable, theſe Glaſſes muſt 
either . xtinguiſh them, or let them paſs 

. ſuch 


> 


fi - 


Seen, Now det fehr 4 P 


4 bin Můß 


Rays have too much Vigour and nn 
: to become ein in 2 Glaſs; RE 
He ſhould therefort habe thus diflebted 
Linkterea winds Rong: ve conte at its 
fimple and e Parts. 
But is not the green Ray ar Cirtle campo 
of blur and yellow Rays ? No. For fitſt, in 
| order to a Mixture of this kind, the yellow 
Circle and the blue Circle ought to join and be 
cconifoutided with the green. Noi theſe -three 
Circles are diſtinft. and ſeparated. Secondly, 
form two Images of coloured Circles in the 
ſame Room. Let the yellow Ray of one of 
the Images, and the blue Ray of the other, pals 
fall upon the fame Point, and they will produce 
1 more thah 2 green Circle. Obſerve this 
| compounded green Cirele cross a Priſm, 
Circle of the ſtven Cirdles; feen acroſs the 
Priſm, feewvrexaRtly rout; The Reaſdn why 
the green Cirele, compoſed of à blue and of 2 
22 dut fortned of two Rays that have 
different Degrees of Reframgibility. The green 
Circle of che coloured Image ſoems perfectly 
round, becauſe it conſiſts of freaple Rays, Rays 
that are original. Thirdly, the greet Citrle of 
the coloured Image is not compoſed of robe 
8 e 


hy * 


ti be Sund es. 127 
of blue Rays, and à Perton of yellow, ® fo —— 
evident, that # in the Puffage of the Rays Rays of 

the Prim you intercept eher 1 blue Ray, or E 
a yellow, or both the Rays" together, as we 
have ſeem Pig. 2, of Plate IV. the greek 
Circle "exiſts in "all Reſpecte "the fue. 't 
his therefore iwthing of theſe" collateral Rays, 
and is ef "Couife a finple and am ofiginat 
Ray: 11.4 . iT. 0 LV 8 5 Ftv 

Conceive /the that 4 May of the Jun, erb 
dreular Liglie is an Aﬀertiblage of coloured 
Circles confuſed together. Suppd6ſe for 1 Mo- 
ment chit this circular Ray W a ColleAton of 


of ſeven Counters placed Une upon another; the | 


- Bt: es T* Wy. Fo 
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if fiſt ef "which is tec the fetond vrange- | 
e. coloured; the chird the Fourth green, 
ys che lch Blue) the fitth of an indigd Colour, 
ce WY ind the feventh'of a violet.” Now, in making 


iis Wl this Collection of coloured Rays paſt” by the 
Priſm of che firſt Experiment; it is Juft a0 If 
you threw your Parcel e Counters on 4 Table 
he in order to tell them, or ſhow them ſepumely, 
partly, at leaſt, as in Fig. u, Pl. V. when enth. 
f 2 of the Colours will be very diſtinct. ne 
is But in this firſt Experiment your' coloured. 
Counters are large, and not ſuffeiertly extended. 
ne erer, Mer nden ed 
Theſe Seam chrefore bin Mixtmes nd 


el Bo 

In the laſt Experiment, Fig. . Hl. V. the 

” Diameter of the. Counters is diminiſhed, by the 
Smallnefs of the Ray, and the ſame E 

us, preſerved... along, the. whole; Row ;.of: theſe 

Counters, whoſe a Centers are equally. diſtant 
from one another, as, in Fig. 3. bes 

Refraction i is 2 So that the ſeven co- 

loured Counters ate no more in Contact, but 

ſeparated and detached one from the other. 

Each Counter and the Colour it. diſplays is 

perfectly ſingle and eee 

is „ | 

"Abd-hevw bam dving.ja-adetten to.Coloun 

en inthe pure Doctrine of Sir 1/agc Newton z and 

leave it to bim t0 warrant; his on Expert 

_ Sy- ments. For L aver, that, how exact ſoever | 

DIY ' have been in the Execution of his/ Proceſſes, ! 

could never ſeparate the ſeven Cireles of Co- 

Jours of his eleventh Experiment, in the man- 

ner they are expreſſed in the firſt Figure of Plate 

V. It was notwithſtanding what I particularly 

"wiſhed to ſucceed ini becauſe I looked upon it as 

the fundamental; Experiment of the Newtonian 

Syſtem. In order to accompliſh this Point, after 

[ having. ſeveral Times, repeated the; Experiment 

and ſtill failed in it, I had the Preſumption to 

am at improving on even Sir Iſauc himſelf. 

| ding to the Principle adopted by this Phi- 

loſopher, ſaid I 'to..myſelf, to make à regular 


| Diviſion of the — there is no Piff 
| $I culty ; , 


. 
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culty ; but to receive 2 very ſtrait Ray on @ Colours, 


priſm, that will refract and ſcatter this Ray to 
a great Degree, according to the Length of the 
coloured: Image. Now a Priſm wich Concave 
Surfaces, ' 'ought to give the ſeven coloured 
Counters at a conſiderable Diſtance from each 


other: For it is the Property of concave Glaſſes | 


to ſeatrer” the Rays. I therefore procured a 
Priſm to be made with concave ' Surfaces, and 


ſeveral others with different Angles, all ſolid, 
and of the fineſt Glaſs of the famous Manufac- 


ture of Sr. Gobin in Picurdy. They were formed 
under the Inſpection of Monſ. Bernieres, a 
Gentleman well verſed in natural kak 
and my particular Friend. All this Apparatus 
did not hy a great deal anſwer my Hopes. The 
Separation of the ſeven coloured Circles has ſtil 
remained with me the grand Work. 


I have ſeen fince, that the moſt brad 


Profeſſors of Sir Iſaac Newton's Principles, ſuch 
as Monſ. de Voltaire, and N aturaliſts the moſt 


dextrous at his Experiments, ſuch as the Abbe 


Nolet : Neither the one nor the other of them 


was happier in this Reſpect than myſelf. 1 Was 


not inſenſible beſides, that Monſ. Mariotte too, 


lo well acquainted” with Experiments, had by | 
no means ſucceeded in the Separation of the 
ſeven Newtonian Colours; but had refuted, by 


other Experiments, the Syſtem of the Eugliſo 


Philoſopher relating to. Kae . unakerable , 


A * Rays *. 
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Colours. Rays +. Monſ. Dufay, the late Loſs of whom 
2 the Republic of Letters exceedingly regrets, 
who ſo cloſely applied himſelf to Experiments on 
Light, did not at all ſeem ſucceſsful in this parti- 
cular one. For in adopting the Nettonian primi- 
tive Colours, he has reduced them to, three, red, 
| yellow, and blue, of which he compounds. the 
vther four; which is a Demonſtration that he 
made no diſtinct Seren of the ſeven Folgured 
Circles, 
But there were two enn Ei el 
fectually diſcouraged me in my Enterpriſe 
Firſt, the Principle on which Sir Iſaac Nein 
founded his Experiment, is demonſtrativel 
falſe in Fact. This Principle is, that a very 
ſtrait Ray, refracted by the Priſm, gives a co- 
loured Image, as long and as extended, as that 
given by a large Ray; and that the Center of 
coloured Circles remain at the ſame Diſtance in 
both Caſes f. Now it is evident, on the con. 
trary, from the Experiment I have made a hun. 
dred Times, that the ſtraiter a Ray i is, that is to 
ſay, the ſmaller the Hole is, that is made in 
the Window- Shutter of a darkened Chamber, 
the ſmaller likewiſe and ſhorter is the coloured 
Image, and the more the Centers of the Circl: 
approach one another. The Confuſion therefore 
of the Circles ought to be the ſame in all the 
: kinds of large and ſtrait Rays. Secondly, 4 


= Journal dei Scavans 1681. 
4 See Fig. 2, 3, Plate V. 
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m the Figure by which Sir Iſaac Newton expreſſes Colours. | 
ts, WM this Experiment, gives riſe to Suſpicions. PRE” Comms 
on every where reckons ſeven primitive Colours, 
ti- and in this Figure he exhibits only five Circles: 
Nis Are all theſe Things regular in a Man that ac- 
ed, tually ſaw- the ſeven Colours in ſeven. diſtinct 
the Circles? Could the great Newton give us a 
he Conjecture for an Experiment, he who was fo 
red WM reſerved in regard of Conjectures? Thirty 
Years Exerciſe in a dark Chamber ought to 
have rendered him more dextrous at theſe Ex- 
periments than any body elſe ; eſpecially, as 
he was abundantly ſupplied with Inſtruments, 
and all other Ren for the carrying them 
on. 
His Principle is what embarraſſes me the 
moſt. But tho' in Rigour he be contradicted 
by Experience, and a narrow Ray forms a ſhort 
Image, perhaps this Image is ſtill more extend 
ed, in relation to its Ray, than is the Image of a 
broad Ray; by which means the coloured Cir- 
cles of a ſmall Image become a little more diſ- 
tint, at leaſt, than thoſe of the large one. In- 
deed one cannot be too reſerved, when the Caſe 
tends to the Condemnation of ſo. extraordinary 
a Man as Sir 1ſaac Newton, in what he has 
given in the fineſt and moſt convincing manner. 
His Experiment is real, if it has ſucceeded but 
once. I wiſh that ſome great Maſters in Ex- 
perimental Philoſophy, fuch as the Abbe Nolet, 
would ſet chemſelves about reſolving this grand 
4 K 2 Problem. ” 
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Colours: Problem. It would give me no ſmall Pleafure 
%—Y—to bear Witneſs of any one Inſtance of Succeſs ; 
„ after which I ſhould look upon the Syſtem of 
\ Colours to be fixed even to a Demonſtration. 

Altho' the Circumſtances I have been relating, 
ſuggeſt ſome doubt, whether the Number of 
primitive Colours be preciſely ſeven, they do no 
manner of Injury to the Syſtem of primitive and 
unalterable Colours in general. One may admit 
them without counting them, and that even in 
leſs Number than ſeven, as Mon, Duc has 
done. 

But there is artkar l Set of Naturaliſts, 
that are neither of one or the other of theſe 
Parties, but imagine, with Deſcartes, that 
Colours are the Modifications of a Matter 

rfectly equal, and intirely uniform, and that 
r Colours of the Priſm are only Illuſions of 
Refraftion, Theſe laſt ate not aware, thät it 
is demonſtrated by the Prifm, that Ligh ghr is 
compoſed of Rays differently refrangible. Per- 
haps they may alledge, that the ſearterliig of 
a Ray thar produces a coloured Tmage, happens 

purely, ikaſttiuch as the upper fide K, K, K, 
of the Ray which falls obliquely on the Priſn, 
Fig g. 1. Plate IV. and departs from the ſame, is 
nearer the Surface of the Priſm, than'the lower 
Side = L, L; and chat 'by this Situation the 
upper s Side i Is more exp fed to the Attraction of 
this Surface, and to the  Refrattion it = 
* that therefore this, u per side, K 8 . Fake K, 
ing 


en the SENSES. » REY 
being more refratted than the lower L, L, LL, - Colours 
the total Ray ought to become divergent, and 
to be lengthened in the Figure obſervable in the - 
coloured Image, tho? all the Parts of it are 
equally refrangible. But let us return to the 


Newtonian Syſtem. | 
We ſaw above, chat, according to Ck Eng- s Lax 
1% Philoſopher, the ſeven primitive Rays are "ape ER 
unequally refrangible z and that it is this unequal the moſt 

Refrangibility which, diſſects them, and ranges bl. Rap, 

each in its proper Claſs, and Circle of the ſame are alſo 

Nature, from red, which is the leaſt refrangible, — 
to the violet-coloured, which is the moſt ſuſ- 
ceptible of Refraction. Sir Iſaac Newton pre- 

tends, that the Rays which are the moſt 
adapted for being reftacted, are bkewiſe the fit- 

teſt for Reflection: that the violet-coloured 

Ray, for-Example, which is the moſt refran- 
gible of all the Rays, is alſo the moſt reflexible. 

Here is the Foundation of this Opinion. Re- 
ceive the Ray F, Fig. 4, Plate V. upon a 
Priſm, the Arle of which A is a right Angle, 
and the Angles B, C, half ſo. Let this Ray 
| fall obliquely on the Priſm, in order to have the 
coloured Image in H, G, as in the firſt Expe- 
riment. Turn the Priſm i in the Order of the 
Letters, A B, C, to make the Angle B of the 7 
Rays M, H, approach the more. When this 
Angle fhall be inclined upon theſe Rays to a 
certain Degree, you will find that from the 
Point M there will be made a Reflection M, N, 

K 3 Which 
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Colours. Which we above called a refringent Reflection. 
=o Receive this Ray reflected M, N, with the 
Prim V, X, X, and you will have à new Re- 
fraction, t, p, coloured as H, G. Turn ſlowly | 
the firſt Priſm A, B, C, in the Direction A, 
B, C, and you will find all the Colours of the 
Image H, G, paſs to the Image t, p, and will 
obſerve, that the violet colour of the Image t, 
p, will be the firſt Colour that is ſtrengthened 
by the Paſſage of the Rays of the Image H, G, 
afterwards the indigo, then the blue, and the 
red will be the laſt ſtrengthened by this Tranſ- 
migration of the Ray. Therefore, concludes 
Sir Iſaac Newton, the violet Colour is the firſt 
reflected, and the red the laſt. Conſequently, 
the moſt refrangible Rays are alſo the moſt re· 
flexible. 
Refers,  X hete Conſequences fuppdle, that this wh 
— Sir gent Reflection of the lower Surface of the Cryſ- 
| Newrn?s tal, and the Reflection from a ſolid and po- 
2 liſhed Body are abſolutely the ſame; which Sir 
Reflexibi. Iſaac Newton was perſwaded of, becauſe it is 
lity of always from a Vacuum, according to him, that 
ee Rays reflect. But, theſe two kinds of Re- 
Ratio of flections being ſomewhat different, the Laws of 
2 refringent Reflection did not ſeem to me to be 

lity, juſtly applicable to ſimple Reflexion. 
From the Experiment we have been ſurvey- 
ing, Colours depart not from the Priſm A, B, 
C, to go to H, G, but inaſmuch as the lower 
| Surface of this Inſtrument, from whence theſe 
Colours 
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Colours eſcape, is not ſtrongly inclined upon = 


theſe Tracts of Light. For, if this Surface be 
ſtrongly inclined upon theſe Rays, thoſe will be 
found pumped back as it were by the Priſm, 
and are reflected acroſs its Subſtance; becauſe, 
in this Situation of the Priſm, the Rays, which 
depart from the inferior Surface, ſtriking too 
obliquely the Surface of the ſurrounding Fluid, 
have not Force ſufficient to conquer the Impul- 
ſion, and eſcape from the Circumference of the 
Priſm, This Impulſion therefore being victo- 
rious, puſhes back the Rays towards the Priſm, 
and makes the refringent Reflection. 
So at the Time when all the Colours depart 
freely from the inferior Surface of the Priſm, if 
you gently incline this Surface of the Priſm upon 
theſe Rays, to make them abſorb and reflect 
theſe Colours one after another, the violet is the 
firſt abſorbed and reflected, and red is the lift. | 


The Reaſon of it is evident. 
The. violet. Ray H borders neareſt on the ab- 


ſorbent Surface, B, C. This Ray is likewiſe 


the moſt refrangible, or. that which moſt gives 
way to the ſurrounding Impulſe ; a double Rea- 
ſon why it ought. to be the firſt that is con- 
quered and carried off by this Impulſe. The 
red Ray G, on the contrary, is the moſt re- 

mote from the abſorbent Surface. It is the 
ſtrongeſt of all the Rays, or that which yields 
the leaſt to this ſurrounding Force. It is there- 
tore evident, that, on giving to this Force by 
K * * 
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Colours. little and little, the Superiority over the Rays 


which pierce it; the firſt Rays it ought to ſtop 
and carry off by a refringent Reflection, muſt 
be the violet, then the purple or en. '&c 
and the laſt muſt be the red. 

But there is no drawing any Concluſion a 


this refringent Reflection in Favour of Reflec- 


tion in general. All the World knows that 
when a Ball is puſhed upon a Surface, from 


whence it rebounds, the greater the Force of 


this Ball is, the more it is reflected. Now, ac- 


cording to Sir 1/a# Newton himſelf, the red 
Ray is in the Caſe of the Ball puſhed with the 


greateſt Force; therefore, cæteris paribus, it 


ought to reflect more vigorouſly than the reſt. 


So that for the ſame Reaſon, that the red Ray 
is the leſs refrangible, it ought to be the more 
reflexible. For it is only the leſs refrangible, 
inaſmuch as it prevails more than the reſt over 
the Power of Attraction, or over the ſurrounding 
Fluid. Now, the greater the Velocity is with 
which a Ball pterces a penetrable Surface, the 


more conſiderable is the Force with which it 
| rebounds from an impenetrable Surface. Con- 


ſequently, the leſs refrangible Rays ma hecefſt- 
rily be the more : reflexible. * 2 


SHADE. 


Fe ny" aol 2s. 


OWEVER en Light 1 
are, they would not form a ſingle Image, 
a but an immenſe and uniform Lake proper ra- 
ä ther to dazzle than to enlighten us, without 
: Shade to divide, to diſtribute, to modify them, 
and in ſhort,'to give them all the Force we know 
f they are endued with in regard of the Images 
; they compoſe. Shade is a Diminution "of _ | 
] Light and Colours, the laſt Degree of which 
, is black, not inaſmuch as the Blackneſs of 
t a Body is a total Privation of Light, be- 
. cauſe the Body would be then inviſible, but a 
7 black is of all Bodies that which reflects the 
e WT {eaſt Light, as it abſorbs and almoſt intirelyß 
; extinguiſhes it. A perfect black, or the total 
r Privation of Light, is not properly ſpeaking a 
Thing viſible, becauſe it tranſmits nothing to 
the Organ, and is only diſtinguiſhed by the illu- 
* mined Bodies that ſurround it: It is a Sort of 
it Hole or Vacuum in the Body of Light. 
1 The Art of Drawing is a good Proof that the 
U ſole Gradation of Shade, and its Diſtributions 
and Mixtures with ſimple Light, are ſufficient | 
to form the Images of all Objects, in the ſane 
manner as the mingling of Sulphurs, Earth, and 
Water with Salts, conſtitutes the Diverſity of 5 


* Savours. It is che ſame thing, as to the inter- „ | j 1 | 
ming of every” A in the Art of Paint- mu 
Ing, I 
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1 [ TH Colours Painting, of which Shade is ever the Ground- 
= Work; and theſe Arts we all know only mi- 
mick the Operations of Light and Shade, in re- 


1 of the Fanden of Vie. 


The Oncan and Men alete nion. 


The Eye / HE Eye! is not only che Organ which re- 
an opt d 1 ceives the Impreſſion of Images, it is 
40 an optical Inſtrument, which furniſhes theſe 
I” au Images with the Conditions requiſite to a perfect 
. Senſation. - This double Function is diſtributed 
en to different Parts of this Organ. The whole 
Body of the Eye is a Sort of Spying-Glaſs of 
=_ infinite Perfection, which tranſmits Images in 
an exact and compleat manner even to the Bot- 
tom of it. This Bottom is inveſted with Tex- 
tures of Nerves on which the Image is im- 
printed, and by that means the Senſation is 
produced, of which one of * Textures is the 
immediate Organ. W 

In order to give a clear "ra of as Structure 
of the Eye, and the Mechaniſm: of Viſion, let 
us make Uſe of the Inſtance of the dark Cham- 

ber, which the Eye in ſome Meaſure reſembles. 
2 dark Shut up a Room ſo cloſe as to deprive it in- 
10 Ve. tirely of Light. Then make a Hole in one o 
the Window-Shutters, and over againſt. thi 
Hole, at the Diſtance of ſeveral Feet, place 
Cloth, or ſome white Paſteboard; and you wil 


find, with Aſtoniſnment, that all the Objects fro 
without 
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athour, will be painted on this Paſtebowrd in 7 
the moſt lrvely and moſt natural Colours, tho E 1 
abſolutely reverſed. For Example, ſhould' tile. 1 
Figure of a Man preſent itſelf, it will appear 9 
with the Heels upwards. If we have a Mind to 1 
exhibit theſe Images ſtill with greater Life and 1 
Exactneſs, let a Microſcope be applied to the 88 
Hole of the Window, or a Lene, which, in cok nM 
ling the Rays, forms an Image more com. 1 
pact and diſtinct. 1 
You may make the ſame pes with ' 
only a Box darkened within, with a Tube and a 1 
Lens placed at its Entrance; and you will have i= 
here the additional Advantage of being able to _ 
repreſent theſe Images in a ſtate of Tranſparency, 8 
by cloſing the hind Part of the Box, where the = 
Image is to fall, with an oiled Paper, or a Pane bo 
of unpoliſhed Glaſs, or by placing in the Box 1 
a ſloping Mirrour, which will reflect the Image +" 
againſt the top Part of it, where you have fixed a 
your Glaſs, All that'is wanting in Regard of = 
this Box, to render it, as to ſimple Optics, an 4 t| * 
artificial Eye, is the Figure of a Globe, and - "mn i 
having the Lens placed within this Globe. <Y + [| 
In the natural Eye the Caſe is formed by T4. 
ſupple Membranes, and the Lens by tranſparent 3 138 
Bodies and Humours equally tranſparent. ' © {88 


The Brain and the Nerves are condi | =_ | 4 
firſt, of a ſoft Subſtance ſomewhat reſembling ne a=d 1 


new Cheeſe; ſecondly, of two Teguments of 3 Eye. 
competent Solidity, called the dura, and pie FE 
Mater, Pb | 


1 4 h FR . 
The Mater, each of which is manifeſtly double 
nnr three Subſtances form all the Nerves, 
Phe dura Mater conſtitutes the exterior Coat, 
che pia Mater the interior, and the medullary 
Subſlance. occupies the Center.. 
The optic The principle Nerves of tha Eye, termed 
Nene. the Optic Nerves A B, Fig. 1. Pl. VI. make their 
Exit from the Cranium, one on esch Side, 
with all this Apparatus. In the firſt Place they 
draw their Origin from thoſe Parts of the me- 
Aullary Centre of the Brain, which we ſtile the 
Bedi of the optic Nerves; ſee Pl. II. 

Then the two Nerves K K tend towards the 
fore, Pan of che Head, approaching again one 
towards the other; and unite as it were in a ſin- 
gle Nerve A, without any Croſſing or Confu- 
ſion. They aſterwards ſeparate one from the 
Other, ſtill incloſed in the pia Mater, and in- 
veſted with the anterior Lobes of the Brain; 
and, after about ſeven Lines of Way from their 
Separation, they each of them enter into. 3 
bony Hollow, that leads to the Orbit, the Re- 
ceptacle furniſhed by the Brain for the Eye. 
There they receive; from the dura Mater the 
Sheath common to all the Nerves. This Sheath 
confines the Nerve, and hinders it from grow- 
ing too bulky and unſizable. This bony En- 

f trance forms a Canal of about two Lines; after 

0 + hich the dura Mater 1s divided into two La- 
minæ, one ſufficiently thin h E which lines the 
1 Me the other Fucker D D N continues 


to 
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5 on the SH), 3 al 
bs ferve 28 4 heath to the Nerve. From the Ps 
: Angle k, formed by the Dwinoh of * TW 
Laminæ, ariſe the Muſcles of the Ey nee, 

Tue Coat of che dirs Mare, DD; at c. 
J companies the optic Nerye,, and Math to its 
Formation, is continued i in the Center of th 
f Orbit, amidſt the "Muſcles, | about the Space « 0 
fifteen Lines, (ee Plate tl. and VI) after which 
it expands and {wells itſelf into a Globe, much 
£1 in the manner | As meked Glaſs 1 Is blown into a 
Bottle. 

At the Root of ü Exq pantion, between the 


a Nerve and the Globe, the” 450 "Mates forms a 
. circular Band, by means of which it wrong 


compreſſes the Extremity of the Nerve, and 
® makes a Sort of Valve, which ſeems to ſeparate 
the Globe from the Nerve. This Band pretty 
„nach reſembles the Paper Ring —.—4 to Te- 
leſcopes. It is formed Uke the Valves of the 


ir 

# lnteſtines, by a returning Fold of this Coat; 
e. nnd it 18 evident, that this Fold was inevitable at 
e. che Angle, which the dura Mater is obliged to 


he make in order to expand itſelf all at once into | 
th a Globe *., The dura Mater D D, Fig. 2. on The 0- 
thus expanding itſelf, forms the firſt, or exte- Ro 
„vor, Membrane D bc of the Globe of thecerows. | 
Eye, called the Cornea. The anterior Portion 
bebof this Cornea i is tranſparent, and correſ- * 
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The — makes 
Bae, Sphere, which ſeems there added in the manner 


The ch. The ſecond Lamina of che pie Mate, 


A Phyfical Eſſay 

Tho the tranſparent Cornea be a Continuation 
of the Sclerotis, or opaque Cornea D, D, D, i 
a Part of the ſmaller 


Cryſtals are to Watches. By this means it pro- 
jects a little beyond the common Sphere of the 
Eye; which Circumſtance renders it very well 
adapted to its collecting a greater Quantity of 
Rays and Images, in regard of Objects that 
| preſent themſelves ſideways to the Eyes. 
The pia Mater E, Fig. 2. the ſecond Tegu- 
ment of the Brain and optic Nerve, ſituated un- 
der the dura Mater D, expands itſelf in a Globe 
like the dura Mater, in order to form the inter- 
nal Membranes, or to double the Cornea. It 
makes alſo before its Expanſion, a Valve, or 
circular Band, which ſtrongly compreſſes the 
Extremity of the Nerve: but it is divided into 
two Laminæ, one genuine and ſolid, that is 
applied exactly to the inner Surface of the Cor- 
nea D, where it is actually complicated and 
united to the other. I am the firſt, I imagine, 
; that diſcovered this Membrane, who demonſtra- 
ted to the Academy of Sciences its Continuation 
with the pia Mater, and the very diſtinct Ex 
tenſion of it, even almoſt to the tranſ ht 
Cornea. | 


marked by long Points in the Figure, conſti- 
tutes what is called the Choroides, or Uvea: but 


this Lamina, properly ſpeaking, is only a Tex: 
5 | | | _ 
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ture of Nerves and Blood - Veſſels, that make The 
their Exit from the inner Surface of the true , 
Lamina I have been ſpeaking off. e 

Theſe Veſſels convey a Liquid that com- 
municates a black or brown Colour to this ſe- 
cond Lamina. Part of theſe Veſſels and theſe 
Nerves open themſelves on the internal Surface 
of this Lamina; and there form by that means 
a downy or mamillary Texture loaded with 
the black Liquid theſe Veſſels are charged with. 
Ruiſch has made a particular Coat of this La- 
mina, called the ſecond Coat of the Choroides. 

This, according to us, would be the third 
Coat diſtributed by the pia Mater to the Eye; 
to wit, one truly membranous, united to the 
Sclerotis, one vaſcular, termed the Choroides, 
and one downy, ſtiled Tunica Ruiſchiß. 

Towards the fore Part of the Eye the Cho- The Iris. 
roides is doubled: and this exterior Complica- 
tion forms what is named the [ris H H, in the 
middle of which is the Perforation of the Pupil. 
This Iris is furniſhed with muſcular Fibres in 
the Form of Rays and Circles, by means of 
which the Pupil dilates and contracts itſelf, It 
dilates itſelf in the Shade and paralytic State of 
the optic Nerves, by the Repoſe or ſinking of 
its Fibres, and is contracted when affected by 
Light, particularly a ſtrong one, thro the 
Swelling of its Fibres, into which this ſtrong 
Light wore" the deer | 


— 
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4 be The inner Complication of the Choroides 

Ons oF forms on the Mind Part de (fung Ciliaris 

The Co- H H, in the Center of which is enchaſed the 

* Cili-Lens of the Eye, called the Cryſtalline Humour. 

The Cryſ. The Corona Ciliuris or Ciliary Proceſſes, on a 

— Examination, are tlie laſt nervous and 
Our. 

vaſcular Tufts, or Fringes, which expand them- 

ſelves on the inner Surface of the Choroides ; 

here they form the ſecond Coat and the Cor- 

pus Mamillare, the Principal Organ of Senſa- 

tion. They are plaited at this End like the 

Wriſtband of à Shirt; inaſmuch as, from a 

grand Circumference they were extended to 

before, they are reduced to a very ſmall Circle 

that ſurrounds the Cryſtalline Humour, Theſe 

Fringes, as they are floating, ſurpaſs a little 

the Bounds of the exterior Lamina of eo the 

Iris is a Continuation. 

This external Lamina is ea ented on "OM 
the Ciliary Fibres, where it grows whitiſh and 
thick. It ſeems, in this Termination, to af- 
"fect approaching to an urgulous Nature, as 
much as can be expected from. its Delicacy ; 
which, indeed, is the Fate of almoſt all Tex- 

tures formed by the Parallel, and cloſe and 
compact Beds of nervous Fringes. 

| Chambers The whole Space of the Eye, that is before 

{ of ws the Corona Ciliaris In, and the Cryſtalline Hu- 


* 


mour 


1 | - '7* I have ſeparated diſin&ly the — Ciliaris from il < 
| this exterior Lamina. 


1H 
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mout' K, is filled with a limpid Water, called Rev [ 
the aqueous Humour, in the Center of which RK, 
ſwims the Iris H, H, or Pupil. So that the The aque- 
Iris divides this Space into two ſmall Chambers, among 
one before, that is terminated by the tranſpa- 
rent Cornea, or exterior Glaſs of the Eye, be b, 
and the other on the back Part a very ſmall 
one bounded by the Corona Ciliaris, I I, the 
Cryſtalline Humour, K, nm VE, the 1 
Eye, and the Iris, H H. | 

Next to theſe two Chambers, behind _ Chor rs 2 
be con Ciliaris, I I, and the Cryſtalline Humour E ad 
k. the Globe of the Eye forms a Space a great 
to deal larger K L, than the preceding ones. 
This Space is all occupied by a Sort of tranſpa- 
rent Jelly, called the vitreous Humour. The 
il: BY Cryſtalline Humbur K is lodged” in the anterior 
the Surface of this J 2 as we SO is fe in a 
: Ring 6 
der The medullary: od inner thor 15 big. 2, The Reti- 
and of the optic Nerve is expanded as well as the na. 
af- preceding Coats, and forms a flabby Texture 
marked by ſmall Points in the Plate. This 
Texture conſtitutes. the inmoſt Membrane of 
the Globe of the Eye, named the Retina, and 
terminates at the Corona Ciliaris I I. This ſoft 
Subſtance of the Nerve, at the Beginning of its 
Lxpanſion, Wen * no AAP Nuran 
B. 

The We PR Textures chat divide. 5 N 
cavity ans the Eye, and make Cells for the 
3 Hue 
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1 Humours it is filled with, are the ſame which 
: — — in the Cavity of the Nerve. divide and ſupport | 


dhe medullary Subſtance therein exiſting. 


Such is the Structure of the Eye diſcovered 


: og, Anatomy. But the Lights derived from 
Reaſon and analogous Aſſiſtancęs, let us a great 


way enden, into the Nature of. this wonderful 


Organ. 


A more 2 been evideas al, long, that ape 


ticular 


Detail ofdividual Senſation is produced by nervous Pa- 


the Me- pille z and that the Fluid which anjmares 


| — theſe Papilla, receives by the Glands the Pre- 


tion, and parations and Mixtures that fit it for receiving 
Ges of the Senſations peculiar to each Organ. It is well 
of the Eye. known that theſe Glands and nervous Papillæ 
are often one and the ſame Organ; and that 

they ſometimes even add to the preceding Func- 

tions the Filtration of a ſenſible Liquid. This 
Structure is particularly remarkable in the glan- 

dulous Papillæ of the Tongue, that are at once 

. the Organs of the Senſation of Taſte, and the 
Receptacles where the ſenſitive Fhüud receives 

its Character, its Mixture, and the Reſervoirs 

of a filtrated Liquid neceſſary to this Senſation. 

The Eye, all wonderful: as it is, is nothing elſe 

than a glandulous Papilla, of larger Size and 
Expanſion, and hollower than the other (Glands. 

It is like them a triple Organ of Senſation, of 
Preparation of the ſenſitive Fluid, and of Fil- 
tration. The cloſeſt Examination imaginable 

of this nervous Papilla docs not make it 


In 
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in u che leaſt degenerate. On the contrary 4 it re- The 
flects a conſiderable Luſtre on the Structure and — 
Uſe of theſe Papillæ, the univerſal Organs of 
Senſation. This Structure and theſe Ules, that 
have been hitherto a kind of Myſtery and a 
Syſtem, ceaſe almoſt to be ſo in the Organ of 
the Sight. It is a Hiſtory of che glandulous 
Papillz, even ocularly demonſtrated. 

A glandulous Papilla is a Tuft and End of 
1 Nerve, deſtined to the Filtration of ſome Li- 
quid. The Eye is very evidently the Extremity 
of the optic Nerve, expanded, and blown, as 
it were, into a hollow Button full of Fluids. 
One may trace with one's Eye the Vellels con 
reying theſe Fluids, which, from the expanded 
Coats of the dura and pia Ma, w where 
they are interwoven, open themſelyes on the 
Infide of this Organ. The Size alone of theſe 
Veſſels viſibly evinces the Filtration made there 
of the contained Liquid, and the Coats and 


Cavity of this Organ are nothing elſe than the 
Prop and Reſervoir of it. | 


The Infide of the Glands is the Concourſe of 
terial and nervous Extremities; in which 
Concourſe the animal Fluid is united to a vola- 
le Part of the arterial Blood, to enable it to 
uſcharge its F unctions. T his Union is made 
by Means of the nervous and vaſculary Tufts. 
Theſe Tufts in the Eye produce the Down of 
the Choroides. It is therefore highly probable, 
that the black Liquid with which this Down 

L 2 8 


2448 : | A, Phyſical #/ay 
* ＋ is imbued, is nothing elſe than the ſulphureous 
yy Particles of the Blood diffuſed in this Texture 
enn Tufts of the A cries, and loaded. with 

the volatile Portion that is mixed with the ani: 
mal Fluid, conveyed by the nervous Tufts.— 
5 "Fe if you pleaſe, this black Liquid is the Dregs 
as, it were of the Fluid, that reſults from che 
Mixture of the Spirits with the volatile Part of 
the Blood. The animal Fluid partakes .in ſome 
l Degree of the Nature of Mercury. Now Mer. 
| cury, intimately united wich, Sulphur, forms 2 
black Subſtance, an Ethiops, as every body 
kus. In In like manner, there is All poſſible 
"Room to imagine, that the Eye preſents to us 
| ſenſible Traces of this ſo uſeful Mixture; which 
we eſtabliſh on no other Baſis than that of the 
Neceſſity there ſeems to be for it, in regard of 
"almoſt all the Functions, and e of 
muſcular Motion, wy "bv 7 
However, this black Liquid e in 
the Choroides 1 is not peculiar to the Eye; ve 
meet with it on the Inſide. of almoſt all the 
Glands. It is viſible in the Glands of the Kid- 
| neys; for which Reaſon they are called Capſulc 
4 ' Atrabilarie. It is likewiſe viſible in the pul. 
WM monary or bronchial Glands. It is this ſame 
18 Liquor which is evacuated in the black Vomit: 
ings that accompany thoſe extreme Maladics, 
bl 5 which I term the convulſive Diſſolutions of the 

Þ | nervous Syſtem ; by reaſon that the Violence 

| of the Depraviry i is ſuch, that the Inſide of the 


—— 
_ 


* 
o 
\ a = = —_—_— 
—— 
« 


— 


— — 
8 
— = 0 
, — — * * b 
_—_ — ᷣ — 
* 
” 


1 
= — 


= W 
=_ FRY 
— 


— 
K 


coy 9 — 4 * ge 
_— = a > . my 
n 5 Fo . TE a p 
< 3 . : 


2 — 


on thi SANS 28. 


this black Liquid. Vomitings of this Sort are 


more frequent in Children, becauſe the nervous 


Glands of the Stomach and Inteftines 3s ſtript of 
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Extremities which form their Glands, are ſoſter 


and: more open. In ſhort, the Colour of Ne- 


groes has do other Origin than this fable Li- 


quor, with which thetr cutaneus nervous Tufts, 
being very porous, . the Cuticle that inveſts 


them. we” 
The Down of 1 Chorgddcs, impregnated 
with the Liquid we have been ſpeaking of, 


forms, as we have ſeen, the inner Membrane of | 
the Choroides. The exterior Lamina this is 


ſuſtained by, is in the Organ of the Sight, 
what the Corpus Reticulare is in the Organ of 
the Touch, and in that of the Taſte." In all 
theſe Organs, the Veſſels and Nerves, before 
their Expanſion into Tufts, are ſtripped of their 
tick Coat; and it is of theſe Spoils the Tex- 
ture is formed, which in the Eye conſtitutes the 
exterior Tunic of the Choroides. © The nervous 
Papillæ being ſtripped in like manner, become 


more delicate, and endued with a greater Senſi- 
bility ; and the Texture made of their Spoils 


ſerves to ſuſtain the nervous Tufts and Orifices 
of the Veſſels that convey the neceſſary Liquids 
4 well to the Papillæ themſelves, as to the 
tranſparent Humours contained in the Globe. 
As far as the Choroides, the Veſſels are . 
enough to permit the ſulphureous Particles of the 


Blood, I have e of, to paſs along 
L 3 with 
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1” with the fpirituous Lymph. But, beyond this 


Membrane, the Minuteneſs of the Veſſels leu 
only an extremely ſubtile Lymph eſcape, which 


forms and ſupplies the Humours of che Rye. 


Of cheſe the Vitrtous Humour is the moſt 
conſiderable. It fills about three Fourths of 


the Globe of the Eye rowards' the Bottom of 


that Organ, and is condenfed to a Jelly; be- 


cauſe being embraced by all the Coats of the 


optic Nerve, and immediately by the medullary 
Fart of it, the Retina, it is impregnated with 2 
great Quantity of this enfivening Liquid ; the 
Property of which is to give a Firmneſs ard 
Conſiſtence to the Salle and in where it 
6ecurs in Abundance.” '/ 1 > 
The Cryſtalline Fasse for hs 400 Rea 
fon, ought to have this Conſiſtence in à greater 
Degree. For befides:the preceding Advantages 


which it has in common with the vitreous Hu- 


mour, its very ſmall Circumference receives 
hkewiſe by means of the Corona Ciliaris the 
Concourſe of all the nervous Extremities of the 
Choroides. It muſt therefore be i 


with a greater Quantity: of this Fluid, and 
conſequeinly e 2 Nee r N . of 


- Foviths ee M whe Liquid Hare 
under the tranſparent Cornea, and remote fre 


tlliis great Influx of the conſtrvatory Fluid, 


muſt fall ſhort in Point of Conſiſtence, and 
. EY . 


— S nee 


What is very is 4 is the Difpo 1 


theſe Cauſes, to produce Effects o "fidgulatly, 


peculiar to the Orgati they tompoſe. A glan- 
dulous Papilla of the Tongue is but the Extre- 
mity of a nervous Fibre. This Fibre could 
only make a porous Button; full of a kmpid 
Liquid, which; indeed,” was ull it was neceſſary 
it ſhould do. But this would no ways have 
been ſufficient for the Organ of the Sight ; 
more Materials were requiſite. | Beſides,” it is 
not here a nervous Fibre, but an intire Nerve, 


and that a very conſiderable one, which op 


elf at once into a fingle Papilta, and by its 
thick Coats forms a perfect and intire Globe; 
that one would almoſt imagine to be impenetra- 
ble even to Light itſelf,” which, however, is not! 
fait, The exterior Coat, which is" the only 
one thick” and ſubſtantial enough to compleat 
the 'Cireuinference' of this Globe, is naturally 
diſpoſed to terminate in a tranſparent Lamina; 
and this Lamina occurs preciſely at the Entrance 
of the Rays. Becauſe, phyſically ſpeaking, it 


can occur only at the Extremity of this nervous 


Body, as the Nails can be formed no where elle | 
but at the Ends of the Fingers. 

The Cornea then in this Metamorphoſis does 
not at all contradict its Origin, but follows the 


common Law of the Nerves: The farther they | 


recede from their Beginning, the harder they 


grow, and compacter. The Nails are formed 1 
by the Extremities of the Nerves of the Arms 
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A. Phyſical Wor. / 
and Legs, Theſe: Nails ave, hard. and tranſps 
rent; and would be as. tranſparent as the 


Cornea, if, like chat, they were inceſſantly 
moiſtened with Liquids. -; The Cornea becomes 


- as little tranſparent: as the Nails, when it is once 


abridged of its uſual Supply of Moiſture. There - 
fore theſe two Parts have the ſame Nature and 
the ſame, identical Origin. 
The Rays tranſmitted to the Br and in 


| need of. being there refracted, and collected af- 


ter a particular manner: and an uniform Li- 
quid, like what is contained in all the glandu- 
lous Papillæ, could not have effected that Buſi- 
neſs agreeably to this Organ. Now the inner 
Subſtance of this large Nerve has provided for 
this Contingency | It is the Stream of a Fluid, 


which gives Conſiſtence and Solidity to all our 
Parts; and its Diſtribution i is ſuch, that it im- 


parts this Conſiſtence preciſely in the Order 
which the Perfection of the Organ demands. 
And in the mean Time, for ſuch a Prodigy of 


Execution, what a Simplicity of Mechaniſm! A 


Nerve expanded into a Globe, its Coats diſtinctiy 
ſpread one over another, Liquids collected un- 


der theſe Coats by a very ordinary Filtration; 
this! is the whole Apparatus! 


O admirable firſt Cauſel with what Rapture 


ought the Mortal to be ſeized, who diſcovers 


demonſtratively the Simplicity and natural 
Chain of Springs, with which ſuch a Series of 
Wonders 1 is produced! | 

An 


on the SENSE 8, 8 1:63: - 
An; infirm Production, termed Hydatide?,, The” 


the Mechaniſm of which I have had Occaſion 


unravel, ſeemed to me to be a Sort of rough 


Draught of the Formation. of the Eye; proper: 
to confirm that which. I have. been delineating. 


The Hydatides I examined, were very brittle mem 


branous Globes, filled with -a Humour, a ſmall 


Portion of which was glutinous like the vi 


Humour, and the greater Part liquid, and rranſ-, 
parent, like the aqueous Humour of the Eye. 


Their Size was from that of a Pea, to the 
Bigneſs of a Egg. They were contained in the 
Duplicature of the Membranes of the Liyer and 


Spleen. ; And, from the State of the Parts af- 


fected, it ſeemed to me evident, that this pro- 
digious Number of ſmall liquid Balls were 


formed by the glandulous Papillz of the Sur- ad 
face of theſe Viſcera; which, retaining thro? 2 


ſome Indiſpoſition the Lymph conveyed in 
their interior Texture, had been diſtended by 
this Lymph, and ſo had formed theſe watery 
Bubbles, We haye already ſeen, that the Eye 
is only a nervous Papilla, that retains its filtra - 


ted Liquors, So that an ¶ydatid reſembles in 


ſome Meaſure a defective Eye, and an Eye an 


Hydatid very perfect, ſound, and compleatiy M0 
organized, In a Word, an Hydatid, in rel.. 
tion to the Eye, ſeems to be what a Mala, 8 


falſe Conception is in regard of a Fœius. 
The Eye then only differs from other glandu- 
lous Papillz, inaſmuch as this Organ i is formed 
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OT, bs teche Nets, and Colne in i Thtie 


Gl the medallary Subſtance; iN the fpirituous 


Fluid of the p Mater, all the Fibrillz of this 
Part” deſtined to conſtitute the ſimple Papillæ, 
ank all the Fluids actuſtomed tb ufföciate them- 
ſelves in the nervous Papillæ. This inner ma- 
millary Texture is what was above defcribed in 
the Choroiges, ard aſſigned as the immediate 
Organ of Viſion, in Conjunction with the ner- 
vous Texture that ſuſtains it, chat is to ſay, 
with all the Laminæ of the pia Mater.” This 
immediate Organ of the Sight has raiſed great 


| phyfical Controverſy. 032 901.40-545H 


The prevailing Opinion,” that Senſations are 
cotiveyed to the very Subſtance” of the Brain, 


The im-] has been the Reaſon why the immediate Organ 


vi 


Experi- 
ment of 
M. Mari- 


ingenious Monſ. Mariotie, 


— Sight has hitherto, been placed” in the Reti- 


na, Which is an Expanſion of tlie Subſtance of 
the Brain contained 'in the optic Nerve. The 
d accuſtomed to 
fathom the Secrets of Nature by Experiments, 


was even himſelf ſurpriſed, that che medullary 


Part of the optic Nee mould be incapable of 
Senſation 7. N 


This learned Naturaliſt was PREY a yery 


dextrous Anstomiſt. He was ſenſible the op- 


ere, on tit Nerve was hot expanded in the middle of 


the imme- 
diate Or- 


Sight. 


the Bottom of the Eye, but a little above it, and 
gan of om one fide towards the Noſe. 


So, Willing to 


Know the erence in Lie he made the 
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Image of a Otjett fal andy er ms. 
lary Subſtance ef the Nerve, he placed at AF , 


z Piece of white Paper the Height of his Eyes, 
to ſerve for the Point of fixed View. He ſhut” 
his left Eye, and determined only his Right to 
his Experiment. 


of the right Eye. Aﬀeer this Apparatus, he 
placed himſelf over againſt” the firſt Paper, 
with his left Eye ſhut, and his right fixed on 
this Paper. He then ſaw them both, He 
therefore drey back by little and little, in order 
to make the Image of the ſecond Paper fall 
upon the optic Nerve. When he had retired 
the Diſtance of ten Feet, this was actually ac- 


compliſhed, for the ſecond Paper intirely diſ- 
appeared. He imagined at firſt that his having 
loſt Sight of the Obje& was owing to the Ob- 
liquity of it; but he obſerved he faw other Ob- 


jets that were ſtill more remote from the firſt 
P aper, and conſequently more oblique. He 


repeated his Experiment, | examined it from 
every Point, and was confirmed in the Diſco- 
very he had been making, chat the Object diſ- 


appeared every Time che . fell N 


the optie Nerre. 85 
I have myſelf recurred ts Mon, hone | 
Experiment; which ſucceeded with me on the 
very firſt Trial, * with this Difference, that 
it 


Aſter that he placed a ſeeond 
Paper at two Feet Diſtance from the former, 
on the right Side and a lirtle lower, that he 


Image might fall directiy upon the optie Nerve 


A: Ply 2 = 
| ES it was at the. Diſtance, of | eight Fe. et I. Joſt 
Se of the eegpd Paper tht wen rial 
Feet from the firſt. Either farther or nearer. 
than eight Feet, the ſecond erer it⸗ 
ſelf to my View d 
I did not 1 Gowple 
Experiment. Inſtead of the ſecond Paper I 
loſt Sight of, I made uſe of -a large Sheet of 
Paper, and obſerved that at this ſame Diſtance 
of! eight Feet, I; loſt Sight, in the Center of 
this Paper, of a circular Space of about nine 
Inches Diameter. I made the ſame Experi- 
ment, at all Sorts of Diſtances, but ſhall give 
an Account of thoſe made at three only, which 
will be ſufficient to eſtabliſn 4 — Bale. 
See Plate VII. 5 | 
\The firſt Paper, where _ 4 of fixed. 
; View is in A, for all the Experiments, titer: 
In the firſt Experiment, the ſecond Paper. (a) 
is at two Feet Diſtance, as before mentioned. 
The Eye (8) is at the Diſtance, of eight 
Feet. 
The dark Cirele (a) i is nine * n 

In the ſecond Experiment, the ſecond Paper 
(b) is at the Diſtance of four Feet. 5 

The Eye is at that of ſixteen, Feet, 
The dark Circle is eighteen Inches Diameter. 
In the third Experiment, the ſecond 1 
(e) is at the Diſtance of ſix Feet. 
The Eye at that of twenty - four. 5 . 


5 


2 Swify Se; 19 
The dak ircle e Mi maler _ 


two Feet three 3 Diameter. 1 


From theſe ſeveral Experiments rfl = 
following Corollaries. 1 1. tl 
_ Generally, to make the a Paper«diſap- 
pear, it muſt, be placed on one Side, and a little 
above the firſt, at a Diſtance from the Eye f 
about a fourth Part of that of the firſt Paper. bene Ty 
In Proportion as the Eye recedes from the — 
Point of Vie A, the dark Circle retires like wiſe 
towards D.;of, the ſame Point A, and is - : 115A 
larged to a Bau - e with this, 
Diſtance. R luke 
Hence ables Series of dark: Circles, a, TY 
tween. theſe, * the dark Cone B, A , 
that makes an Angle of almoſt twenty-four De- 
grees. Its upper ſide A, B, is almoſt five 
Degrees above the horizontal Line or right 
Angle, taking Meaſure from the Perpendicular 
A, P, which makes here the viſual Axis. The 
Axis A, D, of the dark Cone is about ſeven 
Degrees below the horizontal Line or right 
Angle. It paſſes thro* the Center of all the 
dark Circles, and ſo is thought to go thro* even 
the Center of the optic Nerve, at whatever 
Diſtance the Eye may be from the firſt Paper 
A. , Conſequently, it may be determined by 
this Axis, how much the Center of the optic 
Nerve, or its Axis, is below the viſual Axis. 
Fend nn. D, of the dark 
Cone 
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158 A tube, 5 
Tx Cone declines beim the hörthontal Line, the 
2 the optic. Nerue is below. che viſunl Aris, 
hy reaſon that che Rays croſs ons noche, 'and 
are confounded in the Eye 
One may determine hkewiſe by theſe Expe- 
Fimcats,” how far the optic Netve is nt 
rom the viſual: Axis towards the Nuſe:. 
Rule tode- n A, P, repreſents the. 
It is che Line according to which 
the Eye is placed and towards the Hxed 


the optic | 
Nerve is Dine A. The pointed Lines, hich from the 


* les, a, b, e, Paſs thro? 


— Points of th —— of the Eye, terminate 
in che Center of the optic Nerve, and delineate 

che Axis of this Nerve: Theſe two Axes, that 

s to ſay, the viſuul Axis Ag P, and che Axis 
<Rrig che Eye at the Point marked 8, by the 

Hirſt: Experiment that I made; and at the Point 
marked 10, by that made ny M. Mariott. 
Lanſequently, the Opening of che Angle d, e, 
formetl by this Croſſing, is bitch me the Mea- 
ture of the Diſtance of the viſual Axis from the 

" Center of the optic Nerve: and the Openiig of 
the Angle, f, g, would meaſure this fame Diſ- 
tance with M. Mariotie. So that ſince my 
Exe muſt be at che diſtance of eight Feet (8) to 

daſe Sight of che ſecond Paper, a, while 
Mariatis loſt:Sight of it at ten Feet Diſtance, 

Ao) it is a Demonſtration, that my optic 
2 recedes about a fifth farther from the 
viſual 


— 


yiſual * Aid . * 
becauſe khe Triangle, d, B, e, reſuhing — 
my Station, has a Raſia about a fifth nartow- r 
than the Triangle, Pig. 10."Ys Wich wem 
from Marv! t Station. She een een 

The dare Circle is nine inches Diameter, W 
vhe. the Eye is at the Diſtance 0 eight Foery Mi Minute- 
eighteen Inches, hen the Eye „ sen Bet je, are 
diſtant ; and would be thirty- ir Ihches — in 
meter, were th Eyr at the Diſtanre of whirrys ** __ 
two Feet. The dark Circle of three Feet is the 
portion of cebe)Imige:whicts falls upon the me- 
dullary Oenter of the optic Nerve. This me- 
dullary Oxnter at the Botromi of the Rye is h 
larger than is ſmall Pin's Head, er the third or 
eyen fourth Fart vn Line. So that at chirty- 
tro Feet Diſtanur from us, a Yard e 
chided: in am Image of about 2 Quarter o 
Line. Wliat would it be, were the Object 
ſeveral Leagues diſtant? Hod many thoufand M þ 
Fett of \Space crowded into the” fourth Part R f 
a Line}: For Iuſtance, I am on the "Topo | 
Montmartre: all Paris; that immenſe City, and 
the Extent of Plain that ſurrounds it, witk its 
magnificent Palaces, are actually * | 

ently diſtmet in the Bottom of my Eye. 6 
Here the Horizon about ſeven 
Leagues, and the Bottom of my Eyt ſeven 
Lines. It ig u League of Country Cy | 
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| this Head, d al M e e een Ss 
the Gaſconade would be eaſily detected. We 

- have ſeen Landſcapes of a very large Extent, 
ado A bragght; by our Painters into the Compaſs of a 
| Foot of Canvas. I have ſeen ſueh in the Space 


.of an Inch, and even in the Compaſs: of the 
Signet of a Ring. Nobody is ignoratit what a 
Difference there is between the Size of A Painter: 
the Eye. We are therefore : ſoon' recovered 
from our Aſtoniſh ment, and comprehend clear 
how much Nature ſurpaſſes, and ought er 
rily to; ſurpaſs, the Productions of Art. 
From the well grounded Exiſtence of dhe 


Als 
invitible dark Circles, which 1 have been ſpeaking of, 


| Circle fur: make this further Concluſion, that, in reſpect of 


every mee eee 


ug ve them a large Circle intirely hid from us. 
one - eyed Perſon in particular loſes a — — 
ble Part of the Objects that preſent, themſelves, 
if he looks on them at never ſo little a Diſtance. 
The Quickneſs of the Motion of the Eye reme- 
dies in a ſmall Degree this Inconvenience, by 

taking a ſucceſſive Survey GO Object; but 


it * not intirely repair it. The Point of 
| Shade 


C321 — 


on the SENSBS. 


Shade every where attends, the Eye, and ſor he . 


ſame Reaſon that it paſſes the Objects in Re- 


view, it muſt alſo caſt. a ſucceſſy ve E K ſe on 2 


ſeveral of chem. . 
The only Conſequence, 
Mind, to draw from this Experi 


immediate Organ of Sight, and the Matter 
ſeemed to be a Demonſtration. But indepen- 


dant of this very, ſtriking Obſervation, on the | 


Impotence of the medullary, Part of the optic 
Nerve, what we learn from Surgery, concern 


ing the. Inſenſibility of the Subſtance of the ...:-..;; 
Brain, ſeems "neceſſarily ſufficient to make W 
conclude, that the medullary Part of the Nerves 


cannot. be: the Organ. of any one Senſation, nor 
conſequently of Viſion. In the mean Time 


this ſingle Experiment had not Force enough 
2gainlt / an eſtabliſhed Opinion. A thouſand 


Subterfuges . might have been | oppoſec 
It would, wn have been granted, that the 
medullary Subſtance of the Brain and Nerves is 


inſenſible to the cutting of a Knife, but not ſo, | 


it might have been urged, to Light propor- 
tioned to its Delicacy. Therefore F 245 were 
neceſſary, ſuch as M. Mariotte's Experiment, 


to render the Opinion of the Partiſans for the 


Retina ſuſpected of Error ; and M. Mariorte 
wanted a Perſon of M. Mery's Genius: and 


Diſpoſition, to evince, by profound. anatomical | 


Reſearched, what the Naturaliſt had began to 
— Ts din 


M Marine had a Sequel of 
nent, is to ſtrip goin 
the optic Nerve of the Function of being the Retina. 


Proofs 
| the 
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EY S. 


A Phyſical Ey 
eſtabliſh by an optical Experiment. M. Merry 
E2:yplunged à Car in 4 Pail of Water, and 
ane th" Betti bf her Eyes 1 the In 


Parts of an Eye, when plunged” in Water, ap- 


pearing more diſtinctly. He ſaw on this Octa- 
fon, that the Retina was 2s tranſparent as every 


Humour of | the Eye, and 'conchided from | 


thence, that this Membrane was no mort the 


immediate Organ of the Sight, than the cry- 
ſtalline and vitreous Humours ; as the Rays 


F 


Humours. 


ObjeAions Subterfuges nevertheleſs are in the mean 


and An- 
ſwers. 


Time oppoſed to all theſe demonſtrative Proofs. 
Firſt, the Retina, it is urged, in ſpite of its 


_ Tranſparency, has à Sort of Opacity almoſt like 


that of oiled Paper. Take the Eye of an Ox, 
ſeparate the Coats from the Bottom of it, cloſe 
by the Retina; place this Eye at the Hole of 
the dark Chamber, and the Image of Objects 
will be painted on the Retina, wee ee 
this Separation of thoſe Coats. 

This little Opacity of the Retina is a Proof 
that it »intercepts a ſmall Matter of Light, that 
it ſoftens the Impreſſion of it, but not in the 
leaft that it is the Organ of Viſion. On the 


| contraty, as the Retina intercepts but a very 


minute Portion of Light, ſuffering almoſt all 
the Rays to paſs, it- cannot be the Organ of 
Sight, Becauſe an Organ ought to put a Stop 


to the * Object, and fix it intitely. This 


Organ 


- * 


en te Sent 
Organ, therefore. js . ather the Membrane, on The . 
which the Retina lets all the Light that eſcapes nds 
itſelf fall, to neh ae by this ö 0 
cond Membrane. 
2 ne are "framed $0 bor F 
Zxperinent from the dark Circle, which 
th Center of the optie Nerve. e 
M. Perguer aſſerts, that it is 4 Trunk of a 
Blood Veſſel, that occurs in this Place in the 
Retina, and intercepts the Action of the-Ray. 
But it is evident, that Light freely pierces 
our Solids and Fluids ; particularly when they 
partake of ſuch a Degree of Fineneſs, as we 
find ch have in the Retina; Without this 
mſtance, what Darkneſs would there not 
be in an Image What a Syſtem it is they 
adopt! Becauſe the Retina has a - conſiderable | 
Number of Veſſels thro* the whole Extent of 
it; ſoz according to M.  Pecquet, thro all 
the Courſe of theſe Veſſels, Light would make 
no Impreſſio either on the Retina, or on the 
Choroides that is behind the Retina. In the 
mean while this Darkneſs is Spree by 
Experience. A 
Mon, Perrault, in his Tun, "ha 3 the 
Retina, being tranſparent, ſtands in need of the 
Choroides to reflect back the Rays on it, as.a 
Looking - Glaſs requires Quickſilver ; and that 
a the Centre of the optic Nerve, the. Retina 
aas n by che Choroides, s like 
M.: . _  Ghile, 


A Phyſta Ey 
| deter had" i i de pe 
« let 18 Lade 
This Kn dür the Chorvilles to 
. the Quickſilver of a Looking-Glaſs, whereas it 
ö N produces a quite contrary Effect. The 

fice of Quickfiver is to make a lively Reftec- 
tion of Light”; ; the Choroides,” on the other 
Hand, is a black Down, which orally abſorbs 
this Light, and conſequently tan remit no Sen- 
fation of it to the Retina. He is obliged to 
own, that, "where the Choroides is defective, 
| there alſo Viſion fals; and that thus the Cho- 
roides is an Organ as eentidt to this Senſation, 
as Quickfilyer is to the Effect of the Looking- 
SG Gus which is the Reflection of Images. I 
== admit the Compariſon” in this Inſtance, It is 
=. the Quickſilver alone that reflects the diſtinct 
| "Image we believe we ſee in a Glaſs; it is that 
alone, which *produces the intire Effect of the 
"Mitrour, the Glaſs 'of which 'ſerves only to C 

the Quickfilver, and to let the Rays paſs. In 
The Cho-like manner, it is the Choroides that performs 
roides, is all the Functien of Viſion, and that is the Seat 
diate Or- of this Senſation ; and the Retina is no more 
of than the Glaſs that lets the Images paſs. What 
other eſſential F unction can be attributed to the 
© Choroides in Viſion, than that it ſhould be the 

immediate Organ of it? 5 

Beſides, in the Choroides are aſſernbled all 
"the Qualities requifite to form the Organ we 
are in queſt of. It is a Continuation of the pio 
Mater, 


Sh 


: nth $2025, 

Mater, which we. diſcovered. abo; 
real. general, Organ of Ser 
roides is; ſolid, glaſtic, and -« 


It is furniſhed with a Sort of black . Domnintirely 


adapted .ro, abſorbing of Rays, or Images, and 


a conſequentiy receiving the whole Impreſſion. of 


them, and that diſtin&ly: .. We above obſcryed, 


that the Papilla of the Tongue abſorb the ſa- 


voury Juices that the Inſide of the Noſe. ro- 


rains, the odoriferqus Vapours, Ec. It is Amel | 


the general Structure in the Organs of Senſation, 
and there is no one, where this Structure is 
more eſſential, chan in che immediate Organ of 
Sight. Becauſe in caſe: this Organ had not ab- 
ſorbed the Image, and reflected it, this reflected 
Image had been ſcattered thro”; this whole Con- 
cavity, all che Parts of this Concaxity had pro- 
duced fmilar Reflections, and there would have 
ben, alhthro* the Orgas 5 firange C 
Rays, and of, Impreſſions, Win 
or diſtinct Sepſa 


ion. It is partly for this Rea- 


ſon, that old People, in whom che black Liquid 


of the Choroides falls ſhort of its fine ſable Co- 


lour, diſeern not Odzects ſo clearly as formerly, 
but with a Sor t. of Confuſion. The Choroides 


therefore is the ſole. Membrane of, rhe 7 Pro- 


per Suchende ei nediate t 


iſion. 41 10 tit 37051 Ie 10 & Feflittr: 222 flo! 8 : 


When we, would examine the Goodnels-of n 


Eye, we place the Perſon over againſt a fine 


a 2 0 


y Image, 


Lee We then ſaddenly 4 
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open the Eye we have a Mind to exaniine. We 
Innert remark the Motion" the Tris makes on the 
Entrance of Light into this rgan. 
tracts itſelf a good deal, the Eye 2 b odd 
if but a little, it is an evident Sign it ſees but 
feebiy; and ſhould ee enden it i 


A good Eye contra 


5 1 Put "uu n 
the immediate Organ of Viſion is attacked by : 
lively Light, that ſtimulates it, and determires 
its Fibres ro ſhorten themſelves. The bad Eye 
continues immoveable, betauſt a bad Eye is tha 
which is no longer ſenlble 6f the Tipreftion of 
Light; which Tnſenſibility is the Reafon why i 
is not extited to a Contraction of its Fibres. It 

is therefore the ſame Organ, which perceives the 
Impreſfion of Light, and that contracts its Fi 
bres in Conſccquence of it. Now the Tris 
which conttacts itſelf HkEwiſe, is the Continus- 
tion of the Choroides, and has no manner of 
"Connexion with the Retifia. Therefore che 
Ohoroides is the immediate Organ of Sight. 
le ſometimes happens, that, in an Eye tha 

is lot, the Tris will have a finial Motion, on 

x che ſound Eye to à glaring "Light 

The Iris of che loſt Eye contracts itſelf on that 
'Occaſion/thro* the Senſtbifity of theſoutid Eye, 
which determines a ſmall Portion of the Fluid 
chat cauſes the Motion to flow in the Nerves o 
the other, where ſome Pipes of this Fluid re- 
mein ſtill "open, tho“ alf the Canals of the Jenf 


28049 3 7 * tive 


* 


on * SEVs ss. 167 
tive Fluid be intirely ſhys up 3 hecauſe thoſe are a. 
of, angther kind, and of 4 ale * finer gan 


r 7 


Texture, as we have ſcen. F 
The Accidents, which befal the Eye es, Lid 
farther Proofs on the Part of che Chaloides, 1 In 
caſe, an Inflammation, ot painful Tenſion, af. 
fects the Eye, the Ponds Organ, endued 
thereby with tog great a Senſibility, finds itſelf 
hurt by the ordinary Light, and ſufficiently agi- 
tated by the moſt feeble Rays, as we have ſeen 
by the Obſervations of thoſe Perſons, who. can, 
diſcern Objects in the dark. But, of all the 
Parts of the Bottom of the Eye ſtruck by lumi- 


nous Rays, the Choroides alone is ſuſceptible of ß 


Pain, . Tenſion, and Irritation; inaſmuch as the 
Retina 18 only Fl ſoft and inſenſible Subſtance. 
Therefore the er is the e Or- 
gan of Viſion. 
To. what Purpoſe they faves the Retina ? I W 
ſerves, firſt, to give to the vitreous Humour, Retira. 
and the Cryſtalline it embraces, their remarkable 
Conſiſtence. Secondly, to convey to the Co- 
rona Ciliaris, the Fluid that is the Principle of 
Action, purſuant to the ordinary Uſe of the 
Center of the Nerves, and of their medullary 
Subſtance, _ which conſtitutes the Retina. 
Thirdly, to perform on the Choroides „the 
Function attributed to the Cuticle that covers 
the Papal x of the Organ of the Tovch, or to 1 
diſcharge the Office of the porous Membrane 
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125 bat is to fay, the noo Wee b ber 4 
Zion, moderates it, and firs it, if 1 may be al. 


lowed the Expreſſion,” to the Uniſon of the 


genuine Organ. But, in receiving this Impreſ- 
ion, it is no ways ſenſible of it. The Image is 


repreſented on the Retina, as' on an oiled Pa- 
per. It is not the oiled Paper that diſcerns the 
Image, it is che Eye, the rg: that 1 15 s behind 


+ 
3 


the Paper. N 


Let us quit for a Vioment the tell of the 
Globe of the Eye, and furvey the Mackines 
that are diſpoſed around this Organ” L the 
Perfection of its Functions. fy 

The Glaſs, which makes che! TS of 


the Globe of the Eye, is not a ſolid' Cryſtal. 


It is, it muſt be owned, a hard and poliſhed 
Membrane, but it is "ſtill a Membrane, and 


Organ of OWes all its Smoothneſs and Tranſparency not 
the Towns only to the aqueous Humour it contains, but - 
alſo to another limpid Water that inceſſantly 
moiſtens it without. 2 exactly fills its Pores. 


Deprived of this Water, the tranſparent Cornea 
being expoſed to the Air grows dry, ſhrivelled, 
tarniſhed, and ceaſes to let the Rays paſs. "This 


Water ſo effential to the Tranſ parency of the 


Cornea,. and to Viſion, is the Tears. Fe 
For the Source of this Liquid i is aſſigned a acom- 


; plicated Gland, ſituated on the external and upper 


Fart of, 1 Eye, called the tachrym, "Gland 
TS, The 


Tr . * N 0 N } 
4 f i SUCIODINRLY 9; 4 ws 


5 . Conſe, on a the Hed of chi whe Det, the 


Figure of Plate VIII. 
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The Te Wa Mrs Pie F "che Eye * 
by very fine Coliduits; and the eguent Motion — 
of the Eye-Lids" ſeatters thein, "and F 
mee waters all the poliſhed Surf e of the Eye. 
. poltirig tb thi! Nose, or te Grind Angle, 
dy the twintding Edges of "the Eye-Lids, 
which ſeparately do the Office of a Gutter, and 
Jointly the Office of a Canal, and at the ſame 
Time chat ef "a" Piſton © or Sucker "of Aa 
Pump. I's PV JANET 0 31. 11 1155: 000 - 

On Fs Eye-Lid towards this Nest Angle 
re: the Fears ate conveyed, we meet with a 
Sort of fmall Reſervoir, the Orifice of which ds 
termed | Punum Lacbrymale. Each of theſe | 
minute Canals are united 1. de Sent Angle 
wich a e Roſiryoir" Called" Soca _— 
4 ns Lab Pipe wich ——— | 


, % ũͤ‚ðrr ̃ꝗ F; 


lodged in the Bones even to che Noſe; where | 
it diſperſes the Tears that concur to moiſten MN 
this Organ, when they flow not in too great [ 
Abundance;”- But, on weeping there is 2 Ne- 1 


4 
* 


ceſſity of frequently” blowing the Noſe, in or- f 
der to diſembarraſs it of the Tears, which 8 
dere fon at chat Time in too great a 0 | 
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of 4 be directed towards. the Objedts we would take 
e e, and that they ſhoyld- be dilated to 
xeceive diſtinctly the 1 655 of neighbouring 
Obyects, and contracted for the receiving thoſe 
ef Objects at A Diſtance, for Reaſons, we ſhall 

ſee, hy and by. Now all theſę geſpectiye Mo- 
tions depend on fix Muſcles, ſurroundigg the 
Globe of the Eye Fons of" them dixect it 

in its ſtrait Motions, upwards, dowowards, and 
| Gdrpays. Theſe four principal Muſcles, ating 

in concert with the two . . the ob- 
Ave Motion. FOR 
Theſe Muſcles riſe. Pe 7 enen 

ol the optic Hole at the Bottom of the Orbit, 

- hro* the Angle formed: by the Piviſion of the 
une Dura Mater; one of which 

of; conſiderable Thickneſs, inveſts the optic 
Nerve, and the other, very fine, lines the Or- 

bit, as has been already hinted. (Theſe Muſcles 

dal not, 85 is generally the Caſe, derire their 
rather nervous, Beginning, is viſibly a Part, or a 
toduction, of the exterier Lamina of the 
Dura Mater , which is only of that Thinneſs, 
becauſe theſe Muſeles are produced at that 
The Bones Membrane's Expence: which, L make no man- 
2 daß ner of doubt, has produced likewiſe the Orbit, 
die Reps lined and nouriſned by its/exterior Lamina. For 
: . Jer eo nouriſh Fart, to give it Aceretion, anch t 
is Lr. enn it meg e cont 
AVNET YT 7115 e 1 322 e e 

A * See Flaw II. , 7 F __ 
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under the Name of the Perioſteutn ſtevins and its 


' From the Root of che Plant ſprings the Trunks, 
the Branches, The Leaves, Flowers, Fruit, and 
their relpective Parts,” From the Brain nd 


a 


an tbe S NU EB. —_— 


one 5 the Durs Maver does iti The 


regard of the Eye, "ir perfortns in-reſpedt of 9 
the reſt of the Machme. It tlie 
whole nervous Syſtem, and lines all the Bones 


der A. It is the Rees, ny Bane: ſup< 
phed with the moſt ſubſtantial Nerves, as the 
Thigh; ate” furniſhed likewiſe with the moſt 
conſiderable Bones and Muſcles, Ours is analo- an Parts 


gous to the Formation and Acctetion of Vege- 1 the ani , 


tables. 'One ſole Principle extended, unfolded; 2. 


and * varied, forms eyery Species of Parts, from from 


Nerves" is every thing formed in Man. His 
Mechaniſm is öf a more com plicared Nature, 
but fill it is really Mechaniftn. 

"Generally all the 'Maſdtes of the Bye corre- 
in their Motion, and determine at one and 
the ſame Tine the Axis n 


the ſame Point, towards the fame Object; and. |... 


this ordinary Vie is 'called''a Hire Abr. 
Sometimes dite Eyes are in fach a State, what 
e is "16 direcking both of them in g 


a 4: Phyjeal Blas. 

The btium is deſtroyed (among; the Muſcles of the 
EE Eto firſt, — of. the Muſcles 
is weaker than the reſt, ana either by a 
aralytic Diſorder; of the Nerves, or by a Sort 
of Sprain of this Organ conſequent to ſome yio- 
lent otion. Secondly, Squinting ariſes like- 
wiſe from one of the Muſcles .c ntracting itſelf 

in a greater Degree chan the others, thro an 
acquired Habit of forcing the Eye. in the Di- 
| a0 1 - reftion of this Muſdle.. This is the moſt ordi- 
„ Ak 50 e ane: and it is thus that Infants i in the 
Cradle, excited by ſome Object or other to turn 
| = 2 an Eye ſtrongly ſide ways, oontract this il 
= * Cuſtom of Squinting. We ſhall creafte 
an additional Cauſe of this Defect. . 
Le t us ſee, in the mean while, e 
* external Objects come to be painted in this 
wonderful dark Chamber, accommodated, with 
its Lens's, and a Texture, that not only receives 
theſe Images, but even perceives their Impreſſion. 
We have ſeen,..that, the Action of Light 
How Ob-conſiſts in the Vibrations of this F luid excited 
. Ain by luminous Bodies, and reflected by Bodies 
theBottom viſible. A Body is not ſeen, but inaſmuch as it 
— 8 reflects theſe luminous Vibrations; back to. our 
7”. Eyes.. It is only the Sun, and luminous, Bodies, 
* become Objects of Viſion by Vibrations 
immediate and without Reflections. Theſe 
5 ions, (reflected. by ilk 8 2 


Surfaces of bade, mich rec a great 5 
mp 5 ight ; 


rr ow > o& OA 
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Light bn Hit We" at * regular and direct e 


point of Reflection, explained p. 100, Sr. T heſe 
Vibrations are feeble in Proportion as the Re! 


flection is more inditect, more oblique, and leſs 


£5 i 


* 
By . 


ſupplied with Rays; and it is this more or leſs of 


mme 
For the Parts of the Surface of Bodies, 
which we receive” the regular Reflexion off 


conſtitute the luminous Points of their Images“ 
The others, which dart on us à more or 


which forms the Image of Bodiey: | | 


eſs oblique Light, form the Gradations, 


Mixtures, ard Shades of theſe Images. In 


ſhort, Light delineates on the *Choroides, as 


we delineate. on a black Paper, in Yang ans 


white,” grey, Cc. We put white, that is, 


great deal of Light, in thoſe Patts of the Plots 
which ought a good deal to project, and ap- 


pear in a ſtrong Light. Grey, or, in other 


Words, a ſmall Portion of Light is placed in 


the Parts, which ought to project leſs and ap- 
pear more obſcure ; and, in ſhort, the Paper is 
left all black, that is, no Light at all is dif- 
played on the Places that ſhould be intirely dark. 

In order to form an Idea how a Body diffu- 


How the 


ſes its Image to all Diſtances, and in all the Ima 


Points of Space that ſurround it, we muſt look 3% 


upon-all the Particles a viſible Body is cotnpoſed all 3 


of, as ſo many ſmall pyramidal Mountains, Points of 
every one of which-ſcatters a Sort of Atmoſphere ſurro 


Wee that 


of Rays towards all the Points of Space with it. 


which this Part of 1 Boa ä 
Each 


* 
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is 2 like ſcattering of Rays, all theſe Rays 


4 R fem 
Each Particle or each Point of the, Body mak- 


muſt neceſſarily croſs one anether, meet one 
another, and unite in all the Points of Space 


that ſurround the Body. Now. as from all the 


Points of Space ſurrounding a Body, there is ef- 
fected a Union of * reflected from every 
Point of the Object, there is alſo produced an 
Image of this Object. For the Image of an 
Object is nothing elſe than the Union and Aſ- 
ſemblage of Rays reflected from all Points of 


the Surface of this Object. In order to give 


a ſenſible Idea of this Scattering, Croſſing, 


F where we 


have taken only three Points of the Object, 
and have ſcattered of thoſe but a few Rays, not 
to embroil and confound the Figure. All the 
Points, o, of the Circumference of this Object, 
where the three Sorts of Rays unite, are thoſe 


| where the Object is viſible. Now naturally, 


this Union is in all the Points of this Circumfe- 
rence, as the Number of ſcattered Rays 1 is in a 
manner infinite. 
I conceive, you will tell me, that when the 


| Rays of the Sun from the South go to ſtrike an 


Ohject placed in the North, my Eye, ſituated 


-  Southward of this Object, will receive its Image. 
But how ſhall I receive this Reflection and this 


if the Object be between the Sun. and 


* And yet, notwithſtanding, I do not at all 
| craſe to lee it in this Situation. 


Lon 


Es __ Lain FOI, ny” 
You ſow it Therefore you receive | the ie 7h 


fectedd Rays of it. You do not — yn ts 


mediate Reflektion of the Rays of che Sun, but 
that of the Nays, hieb, Raving paſſed "this 
Objeck, and N deen Rruek by ether 
Bodies, the Air, perhaps yourſelf, have 
been EA ma towards this Obje&, 
which tranfmits them to you in its Turn. For 
altho* the Action of the Sun, and of all i- 
ious Bodies, Has but one ſole Direction, yet 
Objects reflect Rays in all Directibns, and fromm 


every Point of their whole Citcumferencr. Be- 


cauſe this fifft Direction, imprinted on Rays 
by luminous Bodies, is varied in a thouſanti 
and a thouſand other Directions, by the innu- 
merable Refleckions which thefe Rays undergo 
from all the Bodies, and every kind of Matter, n 
that occurs to them. 


three Sorts of Rajk cok one another, 1 SL 


there place an Eye, Fig. 2; Plate IX. chat 


The Ray A, a, that darts from the Point nue the 


of rhe Arrow, A, B, in palhng from Air to 
the tranſparent Cornea and aqueous Hu- 
mour, paſſes from a leſs denſe Medium to one 
that is more denſe. It muſt therefore be re- 
fracted in approaching the Perpendicular, p-. 1.3 
the inferior Ray, B, b, does the ſame. The 
Rays approach one another, and are collected 


in a ee N in order to "BY. thro* che . 3 


2 


_ at attheſe Rays croſs one another conformably to 

3 what we ſee in the Experiment of the dark 

Chamber. There is only the direct Ray I, K, I, | 
Which regularly follows the viſual Axis, and is 
not at all refracted, becauſe it is perpendicular 

to the Cornea, and to the whole Globe. 


Eye. 


5 not carry with it ſufficient convictiye Evidence, 


SIT 
. en are ill more compact by the ſame Law. 


denſe Medium, and there ought to be refracted 


are collected towards the Axis of the Eye, to 


made in a reverſed Direction. The Ray, A, 


obſerve that the Candle on the right Side falls 
on the left Side of the Bottom of the Eye. Or, 


; 2 S 5; ; ; 
In piercing the Cryſtalline Humour, K, 


In going from the Cryſtalline Humour, the 
Rays paſs to the vitreous Humour that is a leſs 


on receding from the Perpendiculars g, g; but, 
receding from theſe Perpendiculars, which have 
a Direction oppolite to the former Directions, 
the Rays continue to approach one another, and 


the Bottom of which they go to convey their 
Impreſſion, „l. I. Impreſſion is 


a, falls in L on the oppoſite Side, and the Ray, 
ue B, b, paſſes alſo on the other Side H: becauſe 


. 


If the Experiment of the dark Chamber does 


take the Eye of an Ox, its Bottom ſtript of the 
Sclerotis and. Choroides in ſuch a Manner, 
that the nitrous Humour is only covered by. the 
Retina. Place this Eye over againſt two 
Candles. You will ſee thoſe , Candles painted 
in a reverſed Order on the Retina, and wWill 
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tat the upper Candle: will Porn work on we 

ger Part of the Bottom of the Eye; and that 5 
he) wer Candle vill be painted on the upper 
dart of the ſame Bottom. A FaQt you may ea - 
uybe convinced of, by removing ſucreſſively each 
An N f While af we place ourſelves once 
10T7e wang eee take 4 How thi. 
t:of the vaſt and ſuperb Horizon tliat Rane of 2 


whole 
2 — Paris und ina Suburbs; f che aſtoniſtung lain may 


zern df ſeven; Leagues of [Gourtiry! to d ons 
— the Battom of the: Exe isn but awithout 

ummen Effect, in tompariſon to What falls outta the Pd. 
de Fer where» all the Rays, that ponvyipa, © | 

7 te  crofs.;, The Rays that 

pile the Pickure of: all Paris, zhtice of the 

PANE of; all Paris, are united, not in ſeven 

ines „but in u fingle Point. This is wonder- 

voſurpriaing in the firſt Place. This pro- 

Quantity of gonfuſed Rays loſes, in chis 

— Confuſion, neither its Direction, nor 

alo mM a Forces): All theſe Rays are ſes 

of and; approach the Bottom 

9 — a diſtinctiy as if they had 

rer met; an Effect ill more aſtoniſning: 

ot, in ſhorts; Matter is impenetrable. How 

erefore can Rays, j tranſmitted from ſeyen 

Leagues, keep, together in 4 Point, in a 

do. icle, tthro' which, 1 would fee; this Plain; 

by VO, hone deing in * Vithout any 
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| dut of- Things char bear ſome Reſemblance 
with others I have feeng; add it is termin, 


* 10 
5 Bs. 


fag mutual Collifion; r the Jeaſt 88 
: — Done another; imaginable ? L ναhν Ido not ap- 


prchend it. Becauſe I havt no Apprehenſion 


5 could never fer even in Light, itſelf a Phoenome- 
not of this kind! It is a Fact, notwithſtanding, 


true, real, and natural; and conſequently; tho 


"Rs l have not an Apprchenſion of it in the manner 


I have of latge Objects, I tan mb bonctive it, 
en kee, to myſelf an Ten of it. 
It is uſual enough to-fſay; thi al the Raye of 
run come to penetrute unt s Pupil ;; and from 
hence lt i» ſurmiſed, chat Light is @ penetrable 
Matter, u Marter that i: equivocal; But tli 
ſtems to ine to be a Soft of Impoſition. For it 


d to de remembered, that Bodies do not actu- 
ally tranſmit Rays to our Eye, but only excit 


Vibrations in an Ocean of Light; and that theſe 


Vibrations are comtmunicated to the Light that 
reſides in our Eye. A Whole Plain theref 


does not tranſmit Rays to the Eye, but à whole 
Plain communicates its Vibrations to the Light 
reſiding, in the Eye, in the Pupil. There is 


ever in my Pupil but the ſame” Quantity of 


Eight, that always anſwers to the ſame Cone o 
exterior Light, from whence it likewiſe continu- 
ally receives (the Light being equal) the ſame 


_ Quantity of Vibrations, whether the Cone be 


ſmall, that is to ſay, ſhort, as when I am in my 
Chamber, or waether it has a _—_ Baſis,” or is 


Along 


Pe 


ei nent „ 170 
Jam upon Montmartre. All the 2 


ö bug. as W | 
1 there 1 1s conſiſts i in this, that, when I EY 


which all Paris would there put in Motion were 
1 on Montmartre, Each Volume i is, there, in- 
ſtead of a at ; Hoyle, a | Palace, or a Church. 1 
There w 0 not be more Light in my Pupil | 
T decline all Paris, nor even 4 greater Mo? 
1 of the Tight that is in it. Only the Parts 
of Li t Put in Motion by Books, Pictures, 
1 apeſtry, would be put in Motion by 
n Houſes,” Caſtles, and an open Country that 
es co fay, by Cones of Light corteſponding 1 with 
ol all heſe „Things. M Pupil, it is true, con- 
it WW tains a very ſmall Space of Light to be divided 
bor 6 great an Extent of Objects. But it 
eis ſo much the worſe in that Reſpect. 
MI For the Extent of Tripreffions is always the 
i ne, agd che great Extent of Objects 'muſt 
10 penetrate the ſmall Extent of my Pupif, and che 
1 little Quantity of Light refiding chere : and' if 
uM Objects" have fo great an Extent, ör ſo many 
i; Impreſſions to lodge in this narrow Compals, 
they, will be one upon another, and intirely' con + 
fuſed.” A Houſe, for inſtance, will be but a 
Point of Shade.z becauſe it will take up no ; 
more Root in my Pupil; than the Point on the 
Letter i of the Book I read; and from, hence 
ariſes the Confuſion. obſervable in large Proſ- 


pects. It is therefore evident, that all the Ho. 
N 2 riſon 


in u Vie, puts the Light in Motion in my Pupil, 3 
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my Eye than my * When T am in it, 
or even the ſole Page. of; 2 Bock, when 1 lock 
r 5 

Does not this Precilon ly Pow on 15 Na- 
ture of Ini; ages, ſeem to begin to render this 
Effect imple and natural? One cannot, it is 
evident, be under a Temptation any. longer of 
elteeming it myſterious, or of making it a Sub- 


ject of divine Revelation. | However, let us 


conſider it, with Attention... "Tho? | . have done 
all in my Power to render this a ſimple Phoeno- 
menon, and have ſtripped it of its ſeeming to 
carry with it ſomething miraculous, there ſtill 
notwithſtanding temains in it ſuffcient! Matter to 
fill us with . Aﬀoniſhment and Admi- 
ration. i pat 5 
The Light of my "whole Chamber, of * of a 
whole, Plain, does not come to be c — in 
my Pupil; but the Motions 8 N on the 
Light that is there already, really croſs one ano- 
ther without any Diſorder, which TE s are 
ever in prodigious Number. F oraſmuch as 
each Toiſe of a Plain, containing one. hundred 
Millions of them; correſponds only with a Point 
in my Pupil, a hundred Millions of Points of 
Light muſt ſtill be found in my Pupil, 2 
Circle of a Line and à half Diameter. And 
theſe hundred Millions of Globules are there at 
their Eaſe. They have Vibrations that croſs 


one another without the leaſt Moleſtation; ; 
that 


on Sus S6 


chat is to fay, the Phœnomenon of Viſion ſup- The: 
poſes, that a Circle. of A Line and a half, or 


even, a Pin- Hole, contains a hundred Millions SY 
of luminous Globules, beſides other Particles of, nn 
Matter of leſs Subtilty; and farther, that thereand Pore. 
are between theſe Globules more than a hundred yy, 


Millions of Pores, or a Space larger than theſe. 
Globules, and theſe. other Particles of Matter, 
penetrated by them. In a Word, . Viſion ſup- 
poſes. in matter an aſtoniſhing Diviſion, and a 
Poroſity more than aſtoniſhing ;.. Qualities of 
Bodies the beſt proved, phyſical Principles the 
moſt certain. Does not the Microſcope. diſ-; 
cover to us on our Skin five and twenty thou · 
land Pores in the Space that covers a Grain of 
Sand ? A thouſand of theſe Grains of . Sand - 
might find Room in the Pupil, where would of 
courſe be contained likewiſe five and twenty 


obſerved, that theſe Pores are Orifices of Veſſels 


made of ſolid Sides, compoſed themſelves of 
hollow Tubes, and that theſe Veſſels convey ta 


be thought a very extravagant Calculation, 


vere I to reckon the Area of this Torrent of 
Vapours, and the Texture of its Canal at a 


Million of Particles. One would meet with 
totwithſtanding five and twenty Millions in a 
Space no longer than that of the Pupil. That 
s to ſay, there would be found two hundred and 
* Times a hundred Millions, or two Hun- 

8 dred 


Millions, of theſe Pores. But it ought to be 


our Atmoſphere a Flood of Vapours. It would 
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4 phyfta Ey 
dred fort mine Times mots turnious Gldbilles in 
2 o Pupil; than 1 have countect; "and" in the 


— mean white what a Difference there is between 

... theſe groſs Particles; *and thoſe of Light, 
none? "Muſt we not then imagine, that tliert are not 
above a hundred Millions of luminous Glſobules 


in the Pupil, or at leaſt in 1 Pin-Hole ? 1 have 
vo Inclination meerly- to aſtoniſn the Reader; 
for ſtill even this Number, wonderful as it 
is, ought to be looked upon as falling far 
ſhort of the real Fatt. Nature does not 
ſtop there, and we muſt follow her. Let 
us therefore boldly pronounce at once, that 
there are in the Pupil; not a hundred Millions 
of luminous Globules, but a hundred Millions 
of luminous Pencils, compoſed perhaps them- 
ſelves of as many Globules, and of abundantly 
more Pores between them. It is obvious thro! 
all this Werk, that the groſſer anatomical Ob- 
ſiervations lead one on inſenſibly to theſe moſt 
ſurprizing and almoſt incomprehenlibſe Fine- 
_ of Matter. 
Admire then theſe Phœnomena of Nature, 
not like one devoted to Myſteries, who re- 
doubles his Enthuſiaſms in Proportion to their 
Obſcurity, and the impenetrable Darkneſs they 
are involved in. But be filled with Admiration 
as a Philoſopher, that is touched with the Beau- 
ties of the Mechaniſm which! falls under hit 
Conception, FW 


on the SENSES. _ u$3g 
What I have been ſaying, concerning the "Ip 
Aon of Rays, ſuppoſts that, beſides the Po- . 


between the Particles. of Matten; and. in my — a 


Opinion, there is nothing in Phyſics more ter: 1 
tain. I will not pronounce with Sir Thuac ; poo 


Matter from the Sun down to us, But it ſeems e 
to me evident, that the perſect Plenum is ggequally = 
repugnant. to the Laws of Nature, as the com- 
pleat Vacuum; and that both the one and the 
other: would render Motion impoſſible: tlie 
Plenum by too many Obſtacles, - as Sir Jaac 
has demonſtrated, the Vacuum for Want of 
contiguous Bodies, without which there can 
be no Communication of Motion. Beſides, all 
Matter is porous, and no Matter can be in 
Contact with another without Vacuities between 
chem. Whatever infinite Series we may ſup- 
poſe: of ſubtile Matter to fill theſe Pores, the 
Series of Vacuums will be more than infinite, 
and follow Matter univerſally. How willing ſo 
ever we may be to unite all theſe Series of Mat- 
ter without Intervals, if we ſuppoſe them to 
have a Figure adapted for an exact Conjunction, 
they would form no more than an univerſal im- 
penetrable Solid. Gold and the Diamond are 
only Spunges in Compariſon of what would be 
then the whole Univerſe. One has not, it is 
objected, the leaſt Idea of a void Space, In 
the mean Time it was the firſt thing J have 
N4 the 


—— 
roſſty of Bodies, there is a great deal af Vacuum The per- 


 Newton,. that, there is not à cubical Foot of ian com- 
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The | the bet Conception f and 1 was forced to go 


ro' a Courſe: of Phyſicks in order to get rid 


0 "my Chamber i. full of Ar. For = Senſe 


A a acorns 

As there wee Veculdes berech the Pac of 
Light, conſequently thoſe Particles are not in 
immediate Contact as Das Cartes imagined; 
nor is Light propagated from the Sun to us in 
an Inſtant. Becauſe the Vibrations and Undu- 
lations of Light run over the ſmall” Spaces 
which divide its Globules, and all Space de- 
mands a certain Time to be traverſed. With - 
out theſe Spaces, without theſe Voids, how can 
one conceive the Vibrations and Action of 
Light? But theſe Spaces are not of that Im- 
menſity as thoſe which Sir Jſaac Newton 
makes Light run over, and, on that Ac- 
count, the Propagation of it is more Wer 
e | 


Fhe 
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muft perceive them in the different 


the Fire that affects different Parts of the Hand. 
f the Fjre burns my Thumb or. little Finger, 
ſhe is under no Miſtake on that Account. 
In the mean while the Image of Objects con- 
veyed to the Bottom of the the Eye is found rever- 
ſd fram Top to m, from left to right, 
and yet we ceaſe not to diſcern, the Objedts ſuch 
as they are in chemſelves. What then in this 
Caſe Wende 'of the J uſtneſs of . the Soul's 

judgment? Or rather by what means will ſhe 
correct her ordinary Judgment, ſo as not to 
render it conformable to the Sityatiqn of Images 
and Imprefions, but intirely ſo to that of Ob- 
jects? How in ſhort does ſhe convey to the 


lower Part of the Object, the Senſation ſhe re- 


ad How vide en Ee 


2 we ſr Objects frait, the! 0 thy . 


IHE Sol ant Es de Fig or e 


Parts of the Eye, in the manner ſhe perceives 


ceives at the upper, from the Bottom of the 
Eye, and to the right me en ſhe re- 
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4 Pc Eſay 
The the beſt Genc. UH and I was forced to go 


re a Courſe of Phyſicks in order to get rid 
7 of thiy/natural Idea, and to be convinced that 


my Chamber is full of Air. For my Senſes 


| „ Gs 


e a Vacuum. 


As there are Vacuitic berwenn * particles of 


2 Light, conſequently thoſe Particles are not in 
immediate Contact as Das Cartes imagined; 
nor is Light propagated from the Sun to us in 


an Inſtant. Becauſe the Vibrations and Undu- 


lations of Light run over the ſmall Spaces 


which divide its Globules, and all Space de- 


mands a certain Time to be traverſed. With- 
out theſe Spaces, without theſe Voids, how can 
one conceive the Vibrations and Action of 
Light? But theſe Spaces are not of that Im- 
menſity as thoſe which Sir Jſaac Newton 


makes Light run over, and, on that Ac- 
count, the Propagation of it is more er 
ente en. 
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Tur Soul mut ſee the Rays or * 
muft perceive them in the different 
Parts of the Eye, in the manner ſhe perceives 
the Fire that affects different Parts of the Hand. 

If the Fire burns my Thumb or little Finger, 

ſhe is under no Miſtake on that Account. 

In the mean while the Image of Objekts con- 
veyed to the Bottom of e ee is found rever - 
ſed fram Top, to Bottom, from left to right, 
and yet we ceaſe not to diſcern the Objects ſuch | 
as they are in themſelves, What then in this 
Caſe becomes of the Juſtneſs of the Squl's 

Judgment? Or rather by what means will ſhe 
correct her ordinary udgment, ſo, as not to 
render it conformable to the Situstion of Images 
and Impreſſions, but intirely ſo to that of Ob- 
jets? How in ſhort does ſhe convey to the 
lower Part of the Object, the Senſation ſhe re- 
ceives at the upper, from the Bottom of the 
Eyes and to the 8 = Feen ſhe Te- 


REBT. 
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4 Phyjeal Ahe | 

The grand Maſter the Soul follows in this 
Particular is the Touch. This fole Senſation is the 
competent Judge, the ſovereign Arbiter af the di. 
tuation of Bodies. It is this Matter that firſt told 
us we walk uptight,” and that, in conſequence of 
this firſt Rule, gave us a true Idea of the Situation 
of other Bodies. The Soul kas been cqnviniced 
by Demonſtrations. (for ſuch, they are) of this 
Senſe, and knows otherwiſe that the Eyes are 
very apt to deceive. She therefore ſaid,— Since 
Peter, whom my Hands and the proper Situa- 
tion of my Body have demonſtrated! to me to 
be upright, tranſmits to the Eye an Image in- 
verted, I will conclude all Objects hercafter to 
be- right, that all be painted in my Eye re. 
verſed, and all thoſe reverſed, that ſhall be 
os 9 77 The. 1 1 75 of ein va Was 


44 oof 


ma to divine ira manner alter ar the Sou 
can fer, that is to ſay, judge Objects right, 
tho? they are reverſed in the ye. 

But why, you will aſk, do not 'rhoſe that are 
Porn blind, on acquiring their Sight, at firſt ſee 
Otzects reyerſed * ?—Theſc bling have all their 
Lives 


i 


1 It + no where demonſirated, e, theſe Novice in 
the Art of ſeeing ſaw not at Grit the Objects reverſed. On 
the contrary, we have already proved, that they muſt 
have been apprized of this — 89025 * there 
have occurred ſome, who have judged pe dr on 


the firſt Uſe they have made of their Eyes ſee how that 
ay be very rationally accounted for. 


o the 8 FAY 1597 
lives felt the Objects, and formed an affüred The; 
ſudgitent'sf ther Situation: Their Soul there $1997 


fore is; not ſo liable to a Miſapprehenſion as thoſe 
of others' are,” Nay, It is polible the r. 


Senſation may make a Part of the Aﬀtoaiſhracnt 


they are ſeized with, on the breaking in of 
Light; and that in the Crowd of Images, t 

have no diſtin Perception of this Singularity. 
But this Inverſion of Objects has no Effect on 
their 1deas; fo well eſtabliſhed by the long Lef- 


ſons of their true Maſter, the Touch. The 
old blind Man, Fig, 3, Plate IX. accuſtomed to 


conduct himſelf along with his two Sticks, and 
to judge by means of thoſe of the Situation of 
Bodies, is nat at all deceived in that Reſpect. 
He knows very well chat his Dog. which he 
touches With his right Stick, is on the left, and 
that the Tree, touched by his left Stick, is on 
the right Hand, Should he in an Inſtant be 


accommodated with two good Eyes, at the Bot- 


tom of which the Dog would be on the right, 
and the Tree on the left, he would ſuſpend his 
Belief, and refer the Matter to the Demonſtra- 
tion of his Sticks, which he * convinced are 
infallible. 

The Soul makes as much of it, at leaſt in re- 
gard of all Objects, on which the Experience of 
the Touch has been able to ſhed its Lights, ei- 
ther immediately, or by Compariſon, 1 have 


my Reaſons for adding this Reſtriction. The 


Principles we have been taking a View of, 
conducted 


re 
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The” conducted me to ſurmize; that the Soul ſaw 
2 reverſed, thro? want of the 


Means juſt mentioned. And, in ſhort, I have 
r kee e Ben, e ths by 
F FErmen, 5 a ends Ad. A oi 


2 and 10 2 Body, in ſuch a a man- 
that a ſmall luminous Point of. it may be 
etermined. towards yourſelf,. In order to ſuc- 


11011 


ceed with more Certainty, e the firſt 


Light from falling on your Eyes. "Shur after 
wards. one Eye, and look at the luminous 
Point in an indiſtin& manner, that is to ſay wh. 
the Eye relaxed or dilated, „Thi Point will 
appear to you larger and beamy. Then if you 
put your Finger on the right Side of the Eye 
that js open, and move it towards, the Axis of 
this Eye from right to left in order to cover this 


| luminous Point, you will diſtinctiy find the 


Shade of your Finger came on the contrary 
from left to right, and paſs over the luminous 
1 in a Direction oppoſite to that you gave 

If you afterwards make your Finger paſs 
7855 the luminous Point from left to right, 
its Shade will paſs. there from right to leſt. In 
ſhort, if you make it paſs from high to low, or 
from. toy to W its 50 will ſtill paſs | in a 


5 ile contrary 
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contrary Pre $4 "whe tuminous Point 
ſt is cherefbre plain, chat che Soul ſecs ät Art 
the Objects imvirred in the martiier their Tinages 
ate in 
Im preſſions 121 * Places 'of the Eye, where 
ſhe perceived the, and nt to tlie Places from: 
whence the Rays fte, 248 ſhe does when The 
can rectify her Judgment. Por here "ſhe ſees 
my Finger go from left to right, when it goes 
in reality from right” to left. The Soul- theres 
fore 3 Ind the Impreflions re« 
verſed- hs ves then, and conſec 

does not totrect Her Jidgment! — 
hence does this 
undoubtedly is,” betauſe this luminous Poiit hab 
neithier high,” nor low, nor right, nor get, ner 


1 * * 


any 
Attention of che Soul. Ina Word, there is no 


thing that can determine her Judgment. GOO Iv 


have farthier tried chis Experiment on ſeve- 


ral large "Bodies moderately” enlightened ; but 
this is what ftrikes one pr and of courſe muſt 
eee 5 Vr os 107" 0b 


* : adh. 


u . fe, e ge ohe, 2 tho. its 
Inoge makes an Inprgſſm on both He. 
Aud "why. we fe ſmetimti s double: * 
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HIS is another wonderful Phœn 
founded on our Ignorance of the manner 


the Souf! is affected in by the Images of Objects. 
When 


OR 
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. When we look; upon. an nay | \* 
anLL, Eyes .reqeives ap Image of | 


A Phyſical Eſſay 


are.therefore two Images 1 85 20 8 one e Time 
an, Impreſſian on our Soul, When in the mean 
while, we diſcern but a ſingle Objed. . 

In caſe the Soul. left one of, the Eyes i in a 
State of Inaction, and made uſe- only of one 
Eye ata Time, or were attentive but to one of 
the two Images; the Difficulty; would ſoon be 
ſolved, which, indeed, is the ordinary Conduct 


| 9 the Soul. To be convinced of, this Point, 


with both Eyes, A. B, Fig. 1. Plate 
at the Candle O. Beyond This Candle 
hays two Objects fixed, E, F. Lodk at the 


Candle with a ſtrong Attention; and ſee with 


which of the two Objects, E or F, correſ- 
pands. If with the Object E, it i is with the 
right Eye you. diſcern this Candle. 5 If it cor- 
reſponds with the Object F, you fee it with. the 


Jeſt; or at leaſt your Soul is only-arteative to 
the Image painted in one of your Eyes 3 and 
this manner of ſoeipg is the moſt general. We 
do not obſerve an Object attentiyely but with 


the Eye that is next it, or more within its 
Reach : vhile che other Eye is in 4 Sort of Re- 
poſe, until its Turn comes to let the other reſt. 
I have wylclf obſerved, that there are certain 
Days, when it is almoſt ever the. Torn of a par- 


ticular Eye ſolely to ſee the Objects that pre- 


ſent themſelves. And I have had room to 
OW that this was owing. to that Eyes 


haying 


= onthe Ser, * 
having an; theſe, Days, more Vigour than the Ide N 
other. Jam perſwaded n en ages | 


more on e eee theuother,, and c — 
ſtantly takes upon itſelf the greateſt Share of The | i 
cothrhan!/Talonivaod ex Tomi fir od = 
Fer Inftance, Halli udlerts, chat the left Ey | 


a © 


is ſtronger, anch always diſcerns more diſtinaly 
than the right.*. .-Ithave verified. this Obſervr «© f 
tion by Trials on ſeveral Perſons: hut I have | 
diſcovered likewiſe that it is hot a general one. 5 I 
There art Eyes perfectly equal, ſuch amongtt —_ 
others are my on. There are, on the con 
trary, Inſtances, where the right Eye is the 
moſt, vigorous. Were Berelli s Obſervation in- 
variable, and vniverſally Teen declare 
without Heſitation, that the ri ic Nerve 
s leſs ſupplied with Spirits, and has leſs Force ʒ 
by reaſon, that che fight Arm, being more ac-. 
tive and more employed than any other Part, 
has a Sreater 2 An of Spirits * i thro? - 
ts Nerves y and that this great Expence f 
Spirits is borrowed, of the Nerves; of the ſame 
Side: and that, on this Account, the right op- 
tic Nerve, furuiſbing a good Part of this Con- 
tribution, is ſo much the more impoveriſhed. 
The ſame Reaſon is aſſignable for the extraor- 
dinary Supply of one of the Organs in the 
male kind ſubſervient to the perpetuating the 
Species, J Oo ve} 3151 2 non bit ts #775 | 
* Journal dev Sawan, 167 5 
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stent: 


| Widow! but onthe tower; CE; Tdiltinguiſhed 


EC being hid from the left Eye, b, by the-back 


Part of the Body of Vapburs. But, on open- 


Pf Ny 


a "The? —— of age Vir L bin 


from being — ame macoine. 
conſequently,” cannot reſolve/the Phernomenon 


n Queſtion. 112588 1 MH. O. ou 235463 yi. 


The firſt Time — Ge 

the ſame Object with both Eyes. at once, I lay 
In Bed on my leſt Sideʒ beth: my Eyes deter- 
mined vertitally, as in Rig. 4. Pl. X. had 


apainſt me Was a Window A; and between me 
and the Window there was the Back of a Chair 
B:” The Back of this Chair d from me all the 
Jowet Part CDoef the Window. I lobked at 
— Window and the Chair in a confuſed!” man- 
ier, that is to ſay, as one does ordlinarily on 
Sag T st all the upper Part” R C of tlis 


a Crowd of Vipours © en of the ne the 


Back of the Chair: {OL cx: 


"Oh Lens "ally tlie Wr Eyed pe 
ſaw this Window A C intirely; without any 


ing only the leſt Eye; b, I diſcerned no mere 


of ak Window than the Space A E; that is to | 
ay, all bar was above che Place where aſcended 


only his: Portion 4 E, that was 
of being ſeen; with both Eyes'at.onee ; the Part 


ol the Chair B. W that, on 


* 


| cn be end 5 193 
« Wooking with bock Eyes, IIe the Fart A E The), | 
@ nore diſtinet and more luminous, becauſe 151583 = 
| Mi it with bock Eyes' 4 dice,” its Situation be- 


ing above the Axi is, b A. of the Eye bald” " 
and, conſed edendy, 1 kebch of e e 
aa on both E ESS. „ 

The Portion EC Ppeited ifs dill 2 or 
covered with a vap pouriſh Column; becauſe this 


þ portion, no "Bevared above the Axis, b, "0 0 9 
1 0 — 8 W {ay ; Bo Bye 15 and p<; 1 
ing iſ ny 2 85 325 Bye, its Axis,, = 


4 e, ve the Chair, to the lower Part, e, es, EM. i | 
of the Window. 'Now this Part EC Was ſeen f 
only by an | ye, and, conſequently, 2 | i 
but n gan 15 a leſs on | i 
in the .* From hence aroſe that febler er 1 9 
Viſion,” r "the Collection of Vapours, Nick” | 
which the Object appeared covered. 

From this Experiment I conclude, firſt, that 
we ſee Objects with both Eyes at once. This 7 

Secondly, that one ſers better with both 
kyes than with one. Becauſe the Portion A = 
licerned by both Eyes, always pepe to me 
cearer and more luminous. 

Thirdly,” that one ſees better on "looking, 
mth Attention, with A Sort of Effort; as one 
aries A Burthen better on exerting one 's (elf, 
than when one marches. NY uider, the, 
1 e 
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other, Is on, that the Obje, is on the Side 
of this Ye, and firſt ſtrikes it Me Elle. be- 
cauſe we have 2 4 


ſeme kind, which v 2 con 
to the Myſtcries of Vitor ; 

Put the 1 ny 9 5 two * Jes, C D, 
Fig. f. Pl. X. Look with both Eyes AB, and 
with a ſtrong Attention, oh the firſt, 7 — 5 
you will find it, as formerly, but one 
tho” the mag hr tranſniits at Image 2 
Eye, A, B. But, if you look. at the Cande 
C, as if » you were confuſed, that is, to ſay, di- 
viding a little your Artention, between this Sen 
fatiqn and the others your Eyes may receive, 
chen you will ſee at the ſame Time, tha Candl 
at a Diſtance D; but you 1 will ſes it confuſedly 
aud double; that is to fay, one in F, and the 
| other in e, of each Side of the firft Candle C. 

In like manner, if you look earneſtly at the 

| ſecond Candle D, you will ſee it 1 4 x But, 
if you look upon it with a Sort of Diltrac- 
tion, you will ſee on its Sides E E, the firſt | 

Candle, C, double and confuſed, It is neceflury 

to look at it like one confuſed, to- ſee this Du- 

plicity, by reaſon that from the ſtrong Atten- 
| | | ſttcton, 
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ton, one ſees only with one Eye, or is ſolely” Tie 
arentive do the Image painted in one of the EL, 
„ 

Let us remark, belies we-exphiy this fcb 4 
Experiment, that when one looks! upon an 
Object with boch Eyes, theſe Organs are turned 
touasdo the Object in fuch a manner, that it 
becomes placed at the Extremity of the Axis of _..  _ 
each Eye, and the Centre of each Image is | 
painted on the Choroides of each Bs, at the” 
Point that correſponds with chis Axis. 
This deing ſuppoſed; it follows W E | ' 
preceding Experiment, that every Time both 
the Images fell on the Points of the Choroides, Y 
which correſpond wich che Axis of each Eye. 
theſe Images are confbunded in à ſingle one. | 
But when'both Images fall wide of theſe Points, 
whether inwardly,” or outwardly, above or be- 
low them, theſe Images are no longer con- 
founded one with the other, but one ſees them 
both, and the Object appears double. 

For Example, when you look at the Candle 
C, you turn both Eyes towards it ſo that it is 
found at the Top of the Angle made by the 
Union of the Ares of both Eyes, and the 
Images fall both of them on the viſual Pole, 
2, a, of each Eye. In this Situation of the 
Eyes, the Images of the Candle D fall in b, b, 
outwards, and on this Side of the viſual Pole; 
— thee two” Inge" are. 
* * eee 
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Candle D, while the viſual Pole is b, b, the 
Inga of the firſt Candle vill wy be n Bou 


A Plgiea E 
perceived pat, and the Wen en 


double. ih en 12 ws Zern! 7 = Ai. 
For the ſame Reaſon;; Ache Jdok! on Tg 


ws IF 


of Viſon ; 4. heals is al Reaſon — en 


People ſee Objects double. Becauſe their Eyes 
being half paralytic, as well as their Limbs, 
are fixed. as it were, and immoveable. They do 
not direct in an exact manner che viſual Axes 
towards Objects; ſo that the Images of theſe 

Objects fall out of the viſual Pole, and, conſe- 


quently produce a double Viſi . 


ib 


An Object is farther rendered double, when, 
on looking on it with both Eyes, one forces an 
Eye with a Finger either upwards, or down- 
wards, or ſideways. Hence the Image is diſ- 
lodged from the viſual Pole, where it at: -be- 
fore, and this Image is ſeen ſeparately... a 

This ſecond , Object, at the ſame Tis, 
ſeems to change Place, and to recede from the 
former. F or, on puſhing the Eye aſide, you 
make the Rays, which go from the Eye, pointed, 


A, Fig. 1, fall obliquely, on this | Eye, and 


refract themſelves beſides in piercing it. Now, 
as the Soul ever conveys the Impreſſion of Ima- 
ges in a direct Line, d, h, or to the Extremity | 
of the Axis, d, in Contact with the Otgan, or 
the Bottom of the Eye; it follows, that the 
ſecond Oel ought to appear in h, at a ſuf- 

ficient 
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1 in a | direc Line, beckule "ne does, not 
fee the Object in 1 the Plate Where it 18. She Tees 
it im che Eye itſelf For * Aﬀir is with the 
Image, not witkr the Obj ow," from what- 
ever Point the Icnage [fs it has pierced | 
the Cörnea, e Hbmor, pi the 
Cryſtalline, it is refracted for the lat Ti ime in 
the vitres Himou?'; Where it deſcribes 3 
ſtrad Line to chis Borte 'of the Eye. And it 
is according to this laſt ſtrait Line lengthened, 
d, K, the Soul fees the Odſeck, as iti it were On 
the Efe itſelf. A Perſon, unaccuſtomed to 
look at Odects "thio a | perſpettive-Glaſs, 
woulf ſee chem in the Glaſs itſelf, , And I have 
Wo. hen there has been no Per ſuading 
ome particular People, that the Star I ſhewed 
wink in the Glaſs,” was the ſame I made them 
ſee it the F irmatmlent without, Te; Any one, 
arrived at the Uſe of Reafon the Krit Time of 
his Life he faw, would likewiſe declare the Ob. 
jeets were actually in his Eyes. He would con- 
clude, What we only difcover by the Force of 
eld N to wit, that Viſhog is a Kind of Sen- 
ation of the Tox h., And Would imagine he 


even felt the Ob ſects on his Eyes, This is 
what is: confirmed by the Hiſtory of dne born 
blind, which we ſhall relate i in the Sequel of this 
Treatiſe,” One may be therefore aſſured, that 


Oz lufants 


798 \ eat Phyſeat: Eo T 
"The Infants ſee in this manner, and chat 1 1 in vs 
— — an Art, a Science, e by a Habit of judg- 
ing that Ohjects are external, i in our Regs nd 
at a certain. Diſtance, ng 

Is faying, that an Odi igen with 
both Eyes appeared ſingle, when each Image 
falls directly on the Point of the viſual Axis, or 
on the Pole of, each Eye z and that appears 
double, every Time the Image falls. wide of 
theſe Points. I. 

Let us male le Fe ape be · 
fore we examine what this Point of * Axis, 
this optic Pole, is. 

Place tmp Candles, E, F, Fig. 2, H. $A a 
a certain Diſtance one-from the other. You arc 
in C. Look at theſe Candles thro? a Hole, o. 
made in a Board, or a. Paſteboard A, B, and 
you will ſe both Candles, but you will ſee two 
Holes, one for each Candle, tho“ there be but 
one Hole for both. The Reaſon of it is, be- 
cauſe when you look at both Candles E, F, the 
Axes of both Eyes a, G. 4, are directed to the 
Height G, which is the o mon Point in this 
Diſtance, Id this Direction of the Eye, bY 

Image of the Hole, o, falls. obliquely, o, b, 

on each Eye, and out of . the. opts; Fol: 
Therefore the Hole a." appear doyble, and 

each Hole has its Candle, becauſe the Candle, 
E, falls juft by the Hole, o, upon the right Eye 
im E, and Tkewiſe out of the optic Pole; the 
cmd F falls by che pe Foes o, on i 


4 


as the Sus xs. = | 99 
tefe Eye, -ftlt in b. out of the optic Axis, The. 
There is only the Point G which falls upon the. — 2 
Anis, a, a and as the Soul reports the i 
tion of Objects according to this Axis, the two 
ſeeming Holes, with their Candles, appear in f. 
g, on che Side of the true Hole. ear 

In the mean while, if you look earneſtly at 
the real Hole, o, the Line b, o, becomes the 
optic A xis; ſo that you will de only one Hole 
and one Candle, tho* there be two Candles. 
You will fee but one Hole, becauſe it is at the 
Top o, of the Optic Cone, b, 6, b. You 
will fee but qne Candle made of bark, becauſe 
boch kmages are actually confounded ar this Top 
of the optic Cone in paſſing by the Hole, ©, 
and fall as well az the Hole upon the viel 
Anis, 6; 4. Now Objedts, it is ta be remem- | 
bered;) whoſe Images fall in this Axis, always 
9 altho* they have an Image in each 

E. ; 1 

It is true, that the kagle Candle which you, 
ſce on looking ſtedfefbly on the Hole, is com- 
poſed of both: and that if you put your-Hand 
before one of the two Candles, ven ſee that 
which is before your Hand, and ſee beſides the 
Tranſparency which that, which is behind, pro- 
duces acroſs your Fingers. Or elſe, if you put 
a yellow Glaſs before one of the Candles, and 
+ blue Glafs before the other, the ſingle Candle 
vil on apt meds wo green 4 cer u today, 

04 com 
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The compoſed of the yellow of Ide 


* 


che, wd 


. the blue of the ſecond, e ee eee 
TY 42 80 of. looking thro* the Board, Az, B, 
place a at the Hole of it the Pierced backer x. 
E, F, you will ſee. Ay Candles and two Holes 
as in-the preceding Experiment. But, on look- 
ing earneſtly at this Hole, o, of the Paſteboard, 

N inſtead of ſeeing only a fingle Candle, you will 
=—_ - ſee three, of them; to wit, the Candle, com- 
| | poſed, of. the two that ;Paſs thro? the Hole, o, 

as in the firſt Experiment, and ,moreoyer, eh 
Images A. little confuſed, of each Candle. E, F 
that wall 'paſs e on the ſide f the Paſtcbgard. * 

| the Lines F, K , K, and E,! Images that were 

1 ripe: intercepted. by ;the Baud „ Fun b 

If you examine the Eyes of whogyes e 

| | Fug preceding Experiments, you. wall, obſerve 
| | that When he looks earneſtly at the, Hale, o, 
= his Eyes are approached one to the other gc- 
| cording to the Angle b, o, b zand;that when 

he looks at the Candles E, F, tho“ chro' the 

ſame Hole, his Eyes, or rather ab der 

viſibly wide of each other, and placed in the 
= Directions of the Angle a, G. a. So chat the 
Explication is ne even * —_ In- 
pee. TR 1 eh 1B 2 

If inſtead of locking wich boch Eyes one 
looks only with, one, then, this Eye, does bot 
change the Pirection, whether one looks at the 
Hole, or at one of the Candles; ſo that one 

| | never 


— Q wo, EI er 
\ 


4 theſe. Phoatiorhendy it 451 neceſſary; to deter- 


| on the S ws bs. Y 
never ſeesinivre-than one Holt» ahd one Candle. The | 
Conſequently, the \Phicenotfena'Þ have been ob- — 
ſerving depend on this i that, on looking with 


both Eyes each Eye aſſiſts, by reaſon its th 


rection concurs in the commem Axis, C, G 


for Example, the right Eye ſingly- — 
directed in b, E, the left Eye ſingiy in bi F. 


But when they ſee together their Direction 
takes a common Medium Cg and from! chene 
proceed the: foregoing, Miſtikes 382 yo. ren 


1 Tocomit.notfing, farther defirable, in regard 


mine the optic Holes, thoſe [Points of the com- 


mon Axis, where Qhjects appear ſingle, and 


out of which: they appear double; and to aſſign 
the Reaſont for theſe Appearaiice s. 
The optic Axis was heretofore" imagined to 
be the Center of the optic Nerve. Theſe two 
Nerves were, aid to croſs one another, and on 
that Score the Impreſſions which fell on both 
thoſe Nerves, being conveyed along their 
Tubes, were. ſuppoſed to meet in a ſingle Point 


at the croſſing of theſe Tubes, and to n 5 


confounded together. Bifufl 1000% 511777 
We haveiſcen, above, that the Gritee: * 7 
optic N orye f ion iucapable (of tbis Functiob. 
But, tho“ it n it, this ded 'is 
Imaginary + "TAL 50 ents *n p54 9770 
Some of che N appriſed of theſe Diffi- 
culties, have fixed, the optic Axis on the Point 
x, Fig. 4. Pl. X. of the Choroides, or of the 


gia 


The pia Mater, heats of the 
ien. af the Stig Nerven and ſay, chat 
theſe Portions of the pin. Mater, uniting beſore 
_ahe-Cancourſe, y. Uf the two optic Nerves, 
- exactly where the Gammon; Axis, , t, corre. 
„onde, bab Trapreſlions muſt ee be 
reſalved into n tl 0 1 4 
htſſe Gentlemen do not ſucceed «dhe m0 
ene e Fitſt, it is a Fact 
proved by the moſt erat Anatomy of the Eye, 
tand by the Experiment of M. Mariotte, ſec 
p. 454. Sc. that the A xis' of the Globe of the 
Eye, or viſual Aris, falls on the Outſide of the 
optic Nerve, as it is repreſented in all our Figure, 
Sedondly, the Senſution is made in the Organ 
itſelf that is affatted. The Prick of à Pin 
upon the Finger affects the Finger. A Ragout 
cthat one taſtes, affects the Tongue ; and, con- 
ſequently, Light affects the Eye, and not the 
Origin of its Nerves, as we have ſeen in the ge- 
:neral Syſtem of Senſations. Thirdiy, by ſup- 
poſing but one Point in the Bottom of each 
Eye, where the Impreſſions are united; would 
this ſimple Point ſuffice to g] us 2 ſingle 
Image of an intire Country that fills the whole 
Bottom of our Eye? By admitting a Point of 
this Nature, there would in like manner be but 
one Point of this Country, where we ſhould tec 
_ ſingle Objects, all the reſt of the Country would 
be doable, by 0 ner Your not fall en this 
Point. 510101 
T be 
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has the optic Axis for its Center. Now (every 
Image, whaſe Center correſponds with that af 
this Pgls, repreſents; to us a. ſingle Object, al- 
tho' the Image be in each Exe ; for the ſame 
Reaſan that we heam with bock Ears, a fingle 
Sound, .tho? it. makes a double: Improflian. 
It is nat becauſe the Senſations} are-confounded 
iy ile Re unzon of di Motion 3/2which is a Chi 
mera, and really found to be ſueh, in both 
thoſe Karg, whole: Newes an Otgans are wery 
be different. It ig the Mind bherſelf that ann 
8. mis Re- Union — 
an BY Habit and Experience, She. knows. thats 
in f angle Objeft is that which acqupics one Place 
ut By only. proportiqmed to ita Circumference-; /and 
. at a double Object is what: ogcupies. adauble = 
he I Space, or is in ewe diffferens Blaces, So that 
X- vhen there arrives an Image in each Eye, both 
?- Wl bich Images we earried in a ſtrait Line tothe 
ch fame Point, the ſame Place, and are preciſely 
d the ſame in their Poſition and Ferm, inaſmuch 
le i the Opiect is. in the Axis common to bath 
le Eyes, and occwpies the ſame Place, the ſame 
of N optic Pole, and affecta the fame Parts in gach 
ut I Eye ; then it is the fame Senſation proceeding 
e from, the ſame, Quarter 3 ſo that we conſider 
d this double. Image as a . ih; we 


js perceive and ſee buy ane Object, . 
1 


— jn.nas + Boint..; What © 1 ws. 
den? Ic is the whole Battom f i 
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_- — 2 n 
— _— the TOR” ech 
ini the Oe appears dödble x bs hm 
K. Fig. iat che Eye chat ig pointed; baGiiſe 
in thariChſe2yor füncys this Tage ing diffe- 
vn Place hi 4p! hp G tom Whetite the 
wage arrived und from ene it ĩs received by 
dhe other! Eyehog. Now!!eath Image being 
eabried to tw different Places, C, h. we ima. 
Sine che Owhect: double} Bechaſe it apfets to 
'Savtpy! two PIs nat yiſtor bog gar 
How One that a Icq uinte eyed however; Jcbks t 
gel Pes. O Hecks tl aboch Eyes evanſverſily, "Without 
bons fee, '{ekingy'them uduble Item true. But {hunt 
eyed Perſon withbut being conſcious” of it; e. 
vn ſees but u e Dye; ue he imagines he 
looks: with Bockf i lately unfolded” this Doc- 
int to one chat ſquinted very much witch bis 
leſv Eye, he dt the ſame Titne firmly believed 
heſhw with boch Eyes at once. I aſſured him 
tharke onfy-ſawIwith his right Eye; and it wa 
thus 1 convinced him.. 
ede im look itt bock Eyes A, b, 
PX. Fig. 3. at che Object C. i Fobſery 
Eyes while he looked at the Object; and the 
better to diftinginſh/ the Direction of them, 
1 had likewiſe "remarked thoſe of à Perſon 
whoſe Eyes were right. I ſaw then that the 
ſound right Eye, B, of the ſcuinting Perſon, 
wer actually turned towards the Object; but 
| that 


we yo myo, I, , 5 + — ß —ñ— ap 


— — 


un 
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that The; other Eyr As Latathe Name Time wan Ther 


on uurned towards. e el oni, + 121 . . 
d, It may be OHected, that it was perhaps: in | 
ite Wikis Direction A, D, that thercdquinting Eye: 
ſe WW the Object. C. ¶ But -myotderitoobvidee'? 
K. this, Hput my Finger at D, where: the left E ö; 
he nas directed, when the Perſon ſaidizhe looked 
by wth- both Eyes at the Object ©prandithe: In- 
ng tant he looked thus at the Object ; E ſhut 
a- lis ſound Eye, and begged himito Jook: at my 
to inger, D, with his ſquinting Rye, A. He 
„ boked, and ſaw my Finger, without- i the! 
a duning Eye's changing the Direftion A, D 
ut chich it, had when he ſaid he looked with bork 1 
. Eyes at the Object C. I deſtred him afters:: 
ads to look on the Object C with the“ 
be Eye; and then, this ſquinting Bye, looking 
„esel, was turned towards the Object. C, as ex- 
is Wy: as the found Eye B had done before: 
ed from hence at follows, 4 903. 1660 erregen 
nM Firſt, that the optic or, viſusl . Pole of- 11 
a dunting Eye, is the ſame as thetl ef a fſtrait- 


Eye : ſince, when it acts ſolely and really, ſees: 
a Object, it turns its _ ponies Object, 
s the ſtraiteſt Eyes doo von 
Secondly, that when one — ſquines, views 
a Object with both Eyes, he ſeeg it, in the 
nean while, only with the ſounda Eye: inaſ. 
nuch as the, other is directed every. where but 
n the Object; and, as it is evident by the 
bregoing Propoſition, that, on Hong at an 
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ſquinting Perſon fees but. with one Eye; ſince 
thoſe that have Eyes the ſtraiteſt and beſt di- 
rected towards Objects, foe them, norwithſtand 
_ Imagination/attends only to that of the two 
by ſtrongeſt and | quickeſt. ' Now a . ſquinting 
Eye is vitiated, ' feeble, unactive, and conſe- 
quently is ever idle when the other is on 
Duty. But when the found Bye is fut then 
all the Spirits, all the Efforts of Attention, are 
determined to the ſquinting Eye. Theſe Ef 
forts put it in an Equilibrium on its Axis, di- 
no longer ſquints, but fees. It is by this Ma. 
nagement, that the Eyes of Children are 
ſometimes cured, by cloſing their ſound Eye, 
and forcing by chat means the ſquinting one to 
rectify itſelf. We have ſeen here à famous 
Quack * abuſe: this: Mechaniſm, in order to 
impoſe upon the Public, and even en 

relligent Fart of them. en 
| In making the Experiments 1 have bet 
mentioning, a Perſon was found out, who had 
the Knack of mimicking one that ſquinted. 
But: this une Ae e law . double, 
| becauſc 
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becauſe his Eye, tho? turned from the common, The 
Axis was ſound, and active, > — 
red, cho Inaftiviry and. Want, of Uſe f our 
his Caſe was like that of thoſe, Ce 
Eye aſide with theit Finger. Ei 

It is by this ſame Explication we account * 
the following Obſervation. A Perſon became 
ſquint-· eyed from a ſudden Accident, and at firſf 
ay Objects double. But in Proceſs of Time, 
tho his Squinting continued, he ſaw them ſingle, 
s before. he grew ſquint· eyed. It ſeems to me 
evident, that this ſquinting Eye Was, in the 
zeginning, till ſound, vigorous, and in the 
State of the Eye of our voluntary Squinter, 
which was the Reaſon why he ſaw double. 
But at length this Eye, either thro' the Illneſs. 
that had occaſioned this Defect, or thro! Inac- 
ivity, loft by Degrees the Faculty of ſeeings 
which now depended wholly upon the good 
Eye, and then the Perſon n. to ſee Objects 
angle. | 

In the mean while, in * Mets be a Squinter 5 
n the World, that ſees an Object with both 
Eyes at once without ſeeing it double, the op- 
in- e Pole of his ſquinting Eye muſt have never 

been in the Axis of the Globe of the Eye, 

en whether thro? a Defect in. its Conſtruction, or 
ud thro* Habit, if Habit can even here avail any 
ed. thing ; or elſe. this Eye, from the Refraction 

le, I made. in it being different from. the ordinary 

uſe Wi ne, muſt have been obliged to throw itſelf to- 
wards 
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The |, würde ene particular Side, in order to make the 
Sorx., Image fall upon che optic Axis, Which after 
wards grew into a Habit. Refructioiin an Eye 
may be Hkewiſe diſeoncerted threꝰ the diſplacing 
of the Cryſtalline Humour, the irregular For- 
mation of the Eye itfelf, Sc. #4 
But both in one and the other Circumſtance, 
ſhould ſuch ſquinting Perſons look at an Ob- 
| jet; the good Eye being ſhut, the other would 
not at all rectify itſelf, as it does in all other 
Caſes.” It would look a- ſquint being fingle, as 
if it were with its Fellow : ſince, in the firſt 
caſe, the optic Axis is ſuppoſed to be a-ſkew, 
and in the other, where Refraction is diſcon- 
certed, the Image can no ways fall upon the, 
optic Axis, tho ftrait ; nor is the Eye turned, 
a-ſlant to catch the Point, where this diſconcerted 
Refraftion 2 5 the Image _ the optic ö 
Axis. 

From all this we e bönclude unte the optic 
Pole is that Region of the Bottom of each Eye 
which is in Sympathy with the other, and whof: 
Center, called the optic Axis, ordinarily the 
Axis of the Globe itſelf, is directed to and uni“ 
nited with the common Axis, when both Eyes 
actually look at an Object; that every Time 
this Union is made, the Image of the Object, 
tho* double, one in each Eye, cauſes us to ſee 
but a ſingle Object, becauſe both Images are 
conveyed to one and the ſame Place ; and' that 


out of this common Axis the Obje& appears 
double, 
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double, becauſe each Axis of the Eye, and A 
conſequently each. Image, 1s tranſmitted to sionr. 
places different one from the other, and that 
thus the Image of the ſame Object 9 | 
with two different Places. 


How S ink * the 8 10 h 4, of the Mag: | 
nitude and Diſtance W OB JECTS. | 


krrrcrs of Glaſſes, and poliſhed Sur- 
faces, plane, convex, and concave. 


HE Mind not aal reQifies 50 Image af 
Objects which occurs reverſed in the 
Jottoin; of the Eye; it not only ſimplifies the 
double Impreſſion of theſe Images in a ſole and 
ſingle Senſation 3; but judges, moreover, of the 
Diſtance and Magnitude of the Objects it diſ- 
ens. What means does it make ſubſervient 
tb this third Operation? | | 
The firſt of theſe means is the Magnitude of Fir Rule 
the Image itſelf, tranſmitted to the Bottom of eee 
the Eye; or, as we ſay, the Magnitude of the the Image 
viſual Angle. There can be nothing more ſim ö 
dle and more natural, than this firſt Expedient the Eye. 
by which the Mind judges of the Magnitude: of 
nObje&, by the Magnitude of its identical Image. 
We have ſeen: that the Rays croſs one ano- Thenearer 
ther at their Entrance into the Eye. Now the hs 
tearer the Object, from whence theſe Rays are is che I. 
ranſmitted, is to the Eye, the more conſider- en. a 


1 | "ug able tion. 
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A Example, if one locks at to ſmall Stitues 

"the ſame Magnitude, 1, 6, Pl. XII. Pig. 

one at the Diſtance of a Fbot, the other of f 

Feet; the Statue placed at a Foot's Diſtanc 

will appear to us almoſt ſix Times larger that 

the Statue placed at the Diſtance of fix Feet 

| becauſe the Opening b c of the viſual Angle 0 

the firſt Statue, 1, or the Height of its Image 

is near fix times as large again -as': the» Opening 

ef of the viſual Angle of the ſecond Statue, 6 

It is upon this e that all * aj 
founded. 

An Object viewed near, Ae in the Exe 

larger Angle, becauſe the Baſe of an optic Tri 

angle, which is the Object itſelf, being nighe 

the Eye, the Triangle becomes ſhorter, and 

the Angle on the Top is rendered fo much t 

larger. If the Object A, B, Pl. XI. Fig. 1. 

ſeen from the diſtant Point C, the optic I 

angle is A C B. If you view it afterwards ne: 

as from D, you have then for the optic Tria 

gle A D B compriſed in the former Triangle, 

obtaining the ſame Baſe. as that. Now t 

ſmaller or ſhorter is the contained Triang 

ſo much larger will its Angle D be in Pri 

portion, than che Angle C“. So far, that 

tte contained Triangle is extremely ſhort, 

Az, the Angle E will be ſo obtuſe, or 

large, that both its Sides A E, BE, will fo 


„ Euclid,. B. I. Prop. 21. 
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moſt a ſtrait Line; and in caſe one conceives The | 
e Triangle infinitely ſhorter, the Difference of SS 
hc Angle E, with the ſtrait Line AB, will be 
finitely ſmall: "Therefore the nearer the Ob 
& is, which we ſurvey, the larger muſt be 
s optic Angle. The Triangle, we have been 
king of, is the optic Triangle ſituated be · 
veen the O . and the Pupil, or, it is the 
uter optic riangle, By the crofling of the 
days in the Pupil, there is formed in the Eye a 
riangle proportioned to the former. It hag q 
Baſe at the Bottom of the Eye, and! its Top 
55 polite | to the Top of the exterior Triangle, 
opſequently,, theſe Angles of the Tops are 
qual, and the Sides of each Triangle are Pro- : 
ortional, and the Baſes themſelves are in Pro- 
ortion. The larger the top Angles | are, the 

ger theſe ; are, 
But why does not an Object at twice - the The M Mag- 
Diſtance, form an Image as ſmall again, and 2 
object fix times as far off, an Image fi ſix tien nn not ex- 
aller? The Reaſon is, becauſe it is' demon- _—_— 
rative by Geometry, that the great Angle D, koche Pil. 
Thich is as near again to the Baſe A B, as the _—_ wo 
mall Angle C, is not in the mean while as from the 
uge again as this ſmall Angle C, but falls Eye, but 
dmewhat ſhort of it, For the Arch h K, pole of 3 is, 
went the Arch d, e, the Meaſure of the 
Angle C, is larger than is requiſite to meaſure 
he Angle D. There is a ſmall Overplus; and 
ppoling there had been none at all, and that 
F 2 . 
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Point of View more immediately connected 
with the Matter in Hand. The. real Magni 
tude of Objects is ordinarily an upright Line 

and perpendicular to the Horizon, I, D, Fig 
43 Whereas the Meaſure, and conſequently the 
Magnitude of the optic Angle is the Arch, 0 
the Curve E, F. Now Geometricians demon 
ſtrate, chat chis Curve E F i is leſs than the up 
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The the Angle A DB were exactly double the Angle 
(= V — 


ACB, the Sides of theſe Angles muſt have ter- 
minated in the Points 1, m; becauſe in that caſe 
both thoſe Angles would be compriſed in the 
ſame Circle ; the more acute Angle C would be 


in the Circumference of this Circle, the lef 


acute Angle D would be in the Center of the 
ſame Circle, and both of them would have for 


a Baſe the ſame Arch, l, m, of the Circle, 
Portions of which are exhibited in the Figure a 


1, m, n, o. From whence it follows in Geo- 


metry, that this latter Angle D would be dou- 


ble the other Angle C *. But as the Angle D 

is not wide enough to fall in with the Sides of 
the Angle C at the Points l, m, it follows that 

it is not large enough to be double the Ange 
Ce. Conſequently, the Image ſeen as nent 
again (D) will not be intirely as large again; and 
for the ſame Reaſon the Image ſeen at twice the 

* + Diſtance C will not be exactly as ſmall again, 
\ according to theſe Geometrical Laws. 


Let us examine theſe Proportions in anothe 
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nght Line ID ; and that thus the apparent 

Magnitude of Objects, or their Image, is leſs & 
than their real. They demonſtrate farther, 
that this Curve E F, which is leſs than the up- 
right Line ID, is alſo in a leſs Ratio with its 
Diſtance D C, than e f is with the Diſtance 
BC y that ig4to ſay, the Curve or the Image 
E E of the neighbouring Object is nat ſo large, 

in regard of the Diſtance D C, as the Curve or 
the Image, e f, of 'the diſtant Object, is in re⸗ 
ſpect of its Diſtance B C. For it is evident, 
that the nearer the ſame Object is to us, the 


wider is the Angle, and the ſhorter the Arch 


EF formed at the Center C; and the more it 
contracts, likewiſe, the Baſe of the optic 
Angle, and the Image this Baſe tranſmits, 
The ſole Inſpection of the Figure may convince 
any one, that the Arch fe, which is at the ſe- 
cond Diſtance, is leſs curved than the Arch 
EF; and that it diminiſhes ſo much the leſs 
of the real Magnityde of the Object; and that 
the Arch geh, "which is at the third Diſtance, 
does fo ill les than e f, and ſo on. On 
which Account the nearer an Object is, the 
more its Image ſuffers from this Sort of Abate- 
ment, which hinders the Magnitude of this 
Image from correſponding - exactly with the 
Proximity of the Object. 

The Rays croſs one anether in the Eye, 2s as 
x the Point C, and there form Angles almoſt 
qual to the exterior Angles. 1 lay almoſt, be- 
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The cauſe Refraction in aſſembling the Rays, Kill 


Glaur. ſtraitens, in a ſmall Degree, the Baſe of theſe 


Images, as well as, it is evident, the exterior 


the Impreſſion, and gives the Form and the 


inner Angles. The Eye is ſpherical. There- 
fore the interior optic Angle is meaſured and 
bounded by a Curve A a, which reduces the 


Angles are. This inner Curve ig the eſſential 
one. It is that which meaſures the Extent of 


Magnitude to the Image. It is this Curve that 
cuts off the Portions k b, h c, of the large 
Image bc of the Statue i, Fig. 1. Pl. XII. 


and retrenches nothing or ſcarce any thing of 


the ſmall Image, e f, of the Statue 6. It is 
this ſame Curve of the Eye, that ſo much 
abridges the large Angles of the Figures 3, 4, 
Pl. XI. and hinders beſides their Images from 
being proportioned to the Proximity of Ob- 


jects; whilſt it ſhortens very little, or nothing 


at all, the ſtrait Angles, or the Angles of dif- 


on meaſuring the optic Angles, by the Curve 


the Object, II. Fig. 4. that is but as far again : 
the Object * tranſmits to the Eye an Image 


tant Objects, and on that Score cauſes a les 
Diminution of their Images, than of thoſe of 


nearer Objects. From whence the Images of 
diſtant Objects are larger, conſidering their 


- Diſtance, than the Images of neighbouring Ob- 
| je&s are in regard of their Proximity. 


One will remark therefore in theſe Figures, 


which deſcribes the Botrom of the Eye, that 
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Aa, which is more than the Moiety of Aa. A 9 
I; will be alſo. obſervable, that A f. 3 


that — the Object A, Fig. 25 which 
appears as large again as the other Object B, of 
equal Magnitude, muſt be a little more than as 
near again as. that other Object B. Or, which 
is the ſame Thing, this other Object B, muſt 
be at twice the Diſtance as the Object K. 

It is ſtill farther evident, that the Openings Why it is 
of the Angles A 3, A 4, A 5, and A 6, Fig. 4 ge e 
are ſo much the leſs ſeparated one from ther the Mag- 
other, as the Angles are more acute, or come — 2 
from a greater Diſtance, The farther one goes mote Ob- 
in counting 1, 2, 3, 4, 5» 6, the nearer ire: 
theſe Angles, and the leſs Difference there is 
between them. In the mean while, if one con- 
ceives the Train of Ohhects carried on to a much 
greater Length, or even to an Infinity, this i in- 
finite Series of Objects ranged upon A K will 5 
have no more than the Opening of the Angle 
A 6 to partake of. So that there will be in 
this Openi: g of the Angle an infinite Series of 
Images all differing in Magnitude. Therefore 
their Difference will be infinitely ſmall. Hence 
it-is, that at a great Piſtance, ſcarce a hundred 
Toiſes of Separation between two Objects will 
cauſe ſome Difference in regard of the Magni - 
rude of their Images; which is the Reaſon why 
our Judgment on the Magnitude of very remote 
Objects is ſo uncertain. _ 3 
N The 
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The third Figure exhibits the ſame Thing, 
by ſuppoſing the viſual Axis perpendicular to 
the middle of the * 2 or the * Iſoſceles 
Triangle. . 
It is alſo viſible in the Figures 32 4* this 
without this Curve, which meaſures and bounds 


the optic Cone, the Rays carried on to the up- 


right Line A 1, parallel to the Objects I, II, 


III, Sc. would orm Images whoſe Magnitude 
- would be exactly in a reciprocal Ratio of the 


Diſtances, that is to ſay, as large again, when 


. the Objects ſhould be as near again, Ic. 


For we learn from Geometry, that in a rect- 


* angular Triangle, Fig. 5. if the Angle C be di- 


vided into ſeveral equal Parts, 1, 2, 3, the 

oppoſite Side A B will be divided into ſeveral 
Barre Parts AD, D E, E B, of which thoſe 
will be the largeſt, that ſhall be the moſt re- 


mote from the right Angle A. Becauſe the 


farther the Side A B is extended from the right 
Angle A, the wider it keeps from the Arch 


Af; the larger Spaces the dividing Rays, 
1, 2, 3, run over, in order to reach the Side 
AB, and the greater Diſtonces they leave be- 


| tween them. 


On the other Hand, if one divides the Angle 
2 Fig. 6. or the Arch A, into Parts unequal 
and proportional to the unequal Parts of the 
Side AB of Figure 5, but in a reverſed Order; 
to wit, the greater Part being placed near the 


2 right Angle A, . 6. and the ſmaller Part the 


fartheſt 
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fartheſt from this Angle, the Side AB will be divi- a 
ded into two equal Parts: bh, ae 
Obliquity, or the ſame Departure from the 
Tangent A B, in relation to the Arch A 1, 
which, as in Figure 5, has transformed upon 
the Tangent, the equal Diviſion of the Arch 
into a Diviſion unequal, and ever the larger 
the remoter it is from the right Angle; this 
Departure, I ſay, operating upon theſe Inequa- 
lities diſpoſed in a contrary Direction, muſt re- 
ciprocally efface or deſtroy theſe ſame Inequa- © 
lities which it has produced, and reftore upon. 
the Tangent AB the Equality given in the for 
mer Problem. Becauſe here the ſmaller Part 
becomes placed overagainſt the greater Depar- 
ture, and receives on that Account the greater 
Addition; while the larger Part is placed near 
the right Angle, and ſo receives the leſs Ad- 
dition. In ſhort, this ſecond Operation is only 
the firſt reverſed. Therefore it muſt reſtore 
the former given Magnitudes, or equal Parts, 
as, in Arithmetic, Addition and Multiplication 
reſtore the Numbers that were ſunk by Subtrac- 
tion and Diviſion. | 
Now the Triangle of Fig. 6. reſembles ex- 
aQly the inner optic Triangle of Fig. 4. and 
the two rectangular Triangles, in which one may 
include the Iſoſceles Triangle of Fig. 3. by looking 
on its Axis, or its Height, BC A, as the Side 
common to both - Triangles. In theſe rectan- 
gular optic Triangles, all the Angles are like- 
_ wiſe 


— of their Diſtance, a they arg nearer —— 
right Angle. Wherefore theſe Angles, length- 
ened even on a plain Baſe, muſt alſo loſe their 
Inequalities, and, conſequently, be perfectly in 
_ «reciprocal; Ratio of the Diſtance of Objects, 


However, I voluntarily reſign theſe profound © 


and more or leſs abſtruſe Points to greater Geo- 
metricians, As to my own Geometry, take 
the following: Specimen of it. 
_ . ſome human Epen ond fee Exce 
Sb Animals, and ſtripped their Bottom of the 
8 Selerotis, and the Choroides, when they came 
— afrom fyoung Subjects. I let the Choroides re- 
diserent main on thoſe that had belonged to old People, 
Diſtances. p. cauſe in their Eyes the Choroides has loſt its 
black, and is ſufficiently tranſparent. I diſ- 
poſed equal Objects at unequal Diſtances, as at 
one Foot, two Feet, three Feet from the Eye 
deſtined to receive the Images. I placed a 
Wazx-Candle-Light at each End of the Objects, 
in order more diſtinctly from its Clearneſs to 
aſcertain the reſpective Bounds, I afterwards 
meaſured the Spaces theſe three Objects took 
up in the Bottom of the Eye, and found that 
their Spaces were exactly enough proportioned 
to their Proximity; that the Object at the Diſ- 
- tance of one Foot was thrice as large as that 
placed three Feet off, and as big again as what 
was at two Feet's Hase n with a 


Compaſs. 1 
5 The 
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"The Bottom of an Eye lid open hg 


_ eafily preſerve its regular Figure. The Eye of r 
a dead Perſon is not always full, and the Mem- | 


| branes and the Humours take all Sorts of Forms 
between the Fingers. Theſe Defects are partly 
rectified by ſupporting the Bottom of the Eye 
with a tranſparent Paper., But the Bottom, by 
this means, becomes flatted, and the Figure of 


it approaches to the ftrait Line A x. Fig. 4. 


Then the moſt open Angles are no longer cut 


off by the Curve A, a; and it is undoubtedly | 
for this Reaſon, that the Magnitude of ——_— 


appears proportioned to their Proximity, as 
much as one can diſcover by a mechanical Ope- 


ration. But it is to be ſuppoſed, that in # 


living Eye theſe Defe&s no ways occur, and. 


that this Organ being exactly enough ſpherical, 
the Images of neighbouring Objects ſuffer in it 
the ſmall Diminution demonſtrated by Geometry 


in the Triangles meaſured by an Arch. 


To remedy the Inconveniencies ariſing from 


the Softneſs and Variableneſs we have been ob- 
ſerving in theſe Eyes, I ordered an artificial Eye 
to be made of more than four Inches Diameter, 
furniſhed with a Glaſs Cornea and Cryſtalline 
Humour, or with the Lens of a Focus propor- 
tioned to this Diameter. The Bottom of this 
Eye was extended on a tranſparent Paper per- 
feetly plain, by reaſon of the Difficulty of mak- 
ing a Bottom of this Paper regularly convex. 


I expoſed this "Ou to the preceding 9 | 
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and farther found that the Magnitude of Images 
was exactly in a reciprocal Ratio of the Diſtance, 
af Objects, as ſmall again, when the Objedts 
were as remote again, Sc. 

In order to render the Differences * Images 
more perceptible, and leſs expoſed to inevitable 
Errors in the mechanical Meaſures, I augmented 
the Diſtances, and made uſe only of two Ob- 
jects. I placed the near Object at a Foot's 
Diſtance, and the remote Object at that of ten 


Feet from the Eye. The Image of the near 


Object took up, on the Bottom of this Eye, 
the Space of three Inches, four Lines, and a 
half, of Diameter; that of the remote Object 
had more than four Lines, and this laſt Magni- 


tude, carried ten Times with the Compaſs over 


that of the neighbouring Object, meaſured it 
exactly. In a Word, the Image of the Object 
at ten Feet Diſtance was juſt a tenth Part of 
the Image of the Object at that of one Foot. I 


| have repeated this Experiment twenty Times 


without finding the leaſt Variation. The ftrait 
Figure of the Plain, that receives theſe Images, 
is undoubtedly the Cauſe of this Proportion, 
for the Reaſons aſſigned above. It is alſo poſ- 
ſible, that Refraction which acts more forcibly 
on the Rays of remote Objects, has ſome ſmall 


Share in it. However that be, it will always 


follow, that, from the f. pherical Figure of the 
Eye, there never can occur any conſiderable 


Alteration in this Proportion, Theſe are incon- 
| teſtable 
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teſtable Facts, and of Courſe ſuch as both Phy- The 
ics and Geometry itſelf muſt ſubmit to. 1 
Not only Perſpective is founded on the Prin- 
ciples we have been expounding in relation to 
the Magnitude of the optic Angles, and the 
Images they convey; but it is on thoſe likewiſe 
depends all the Mechaniſm of Teleſcopes and 
Microſcopes, of Glaſſes and poliſhed Surfaces, 
which either enlarge or diminiſh Objects. 
When one looks at the Object d, Fig. 2. Pl. Exι⁴ o = 
XII. with the naked Eye, the Cone of . IO 
which this Object tranſmits to the Eye forms 
the Opening of the Angle, e, f, as in Fig. t. 
and we ſee this Object in its natural Magnitude, 
with reſpect to its Diſtance. If we then place 
a lenticular Glaſs before our Eye g, h, this con- 
vex Glaſs collects the collateral Rays g, h, 
which without that would not enter the Pupil. 
Hence the Eye is penetrated with a luminous 
Cone of greater Dimenſion, and with a larger 
Image than what would naturally preſent itſelf. 
It refracts beſides all the oblique Rays in deter- 
mining them to the Perpendicular, and, conſe- 
quently, in making them croſs in a wider 
Angle. By that Means it transforms the viſual 
Angle, e, f, into the Angle b, c, from whence 
reſults an Image of the Object, d, a great deal 
larger than the former. Thus the Imagination. 
deceived by its ſureſt Rule, looks upon this Ob- 
ject as of a greater Extenſion than it was before, 
IM 


ET 
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All this will be intirely reverſed, in caſe we 
a. before our Eye a concave Glaſs, h, b, 
Fig. 3. Pl. XII. The great Statue, g, g, inde- 


th concave pendently of this Glaſs, would form in our Eye 


ume, eyen to the Rays, m, m, which ber 


the large Angle, or the large Image, b, c. 
But when the firſt Rays, g h, g h, preſent 
themſelves to the concave Glaſs, they are turned 
from the Perpendicular and from the Axis of 
the Eye, and approach to fall very wide of the 
| Pupil in L, L. The ſubſequent Rays do the 


very near the Axis are the only ones that can 
fall on the Pupil in ſpite of the RefraQion. 
Theſe. Rays, m, m, are therefore thoſe alone, 
that can convey to the Eye the Image of 
the Statue: but theſe Rays can form in the 
Bottom of the Eye but a very acute Angle, but | 
a very {mall Image, e, f. The great. Statue, 
ſeen through the concave Glaſs, h, h, wil r 
pear of courſe very ſmall. 

Theſe Accounts 10 the Effects of convex 4 
concave Glaſſes might ſatisfy a ſimple Natura - | 
liſt. But a Naturaliſt, that is verſed at the 
ſame Time in Anatomy, muſt farther ſee theſe 
different Determinations of the Rays upon the 
Parts themſelves in the Bottom of the Eyes. 1 
therefore took ſome Eyes ſtripped to their Bot- 
tom, as in' the preceding Experiments, and, 
after having made ſome illumined Objects fall 
_ © upon them and remarked their Angles, 1 placed 
before theſe Eyes convex — and ſaw the 
| 5 | Angles 


on\the Sr sss. 


Convexity of the Glaſſes. 
uſe.of ſome that were concave, ; and:found theſe 
ee Angles diminiſn in the ſame Proportion. 

What a concave Glaſs effects by-Refrattion, 
a convex poliſhed; Surface does, alſo-by-Reflts 
_ ion. - But we ſhall not proceed to the conver 
Surface, without having firſt explained the 
more ſimple Phœanomena of the plain Surface, 
and ſaid a Word or two concerning the Nature 
of Mirrors, or of Surfaces, that reflect, in the 
moſt lively manner, the Images of Objects. 


A. Mirror is made either with a poliſhed The Ne Na- 
Body, ſuch as Steel, chat immediately nediecks Pfer of 


Images, or with a poliſhed and 
Body, as Glaſs is, behind Which is applied: A 
Matter endued with à Property of reflecting 


Plate is Jaid upon a very ſmooth, Stone, an 
covered all over with a Bed of the pureſt Quick- 
ſilver. If one has the Curioſity to behold ones 
{elf in this Bed of Quickſilver, it would appear, 
that there is no ſmooth Surface in Nature, 
which tranſmits an Image ſo exact and diſtinct. 

The Glaſs is then placed upon this Bed of Mer- 
cury, and loaded wirh a good. deal of Weight 


to preſs out hat is ſuperfluous, and leave only 


that which is neceſſary to fill the. Pores, af he 
Surface of the Glaſs, and of the Plate of Tin, 
ll thus to faſten both Surfaces. together. This 


5 Direction, 


x 1 


— n ian to the 2 
1 bn IcnT, 


Light 3 which is generally a Plate of Tin. This 


Comgaſition is afterwards placed in a. doping 


223 


PP IEEE avs... 


Lee” 
<< 


= —_ 


” 

2 

1 4 

F dy Z 
i * þ " 
0 d q 2 q 
* > WA, hy _ + 1 * * 
2 1 88 = ey * by 2 1 ow * * n X. , i, >. = * = x . 
ö X 2 & 8 3 n 9 wad * us 1 a EE 8 . e 8 2 nnn A q * n * 3 e * pal G 
2 5 4 * mn AKA 4 * * 7 Vas 5 "Ts. © WY 1 a th * . = bd of * bo X ” 2 ty „ 3 
2 . . — . Io — Arg AD DT — hone . — Fs th n * ——— Pers De ewe MS" A> — — OR 
> 8 N "Iv = 8 4 * , - - Re) — a n 3 +5 mw... . ou * — 2 has, „ *. 
* 5 7 * £ ; 8 as wo F 7 8 * 2 5 5 * . : * — 5 - a + IT. " 4 "4 - * 
Er auch. 0,45 2 n vat . Y * 8 0 3 * LI TX Ry TAE OP” a Ped In. 4 4 — 2 n * » 
r | 2 9 * WW n n F * FS... = — 1 8 — 1 a ——_—_ \ : - 1 1 . _” 
2 . — 2 
. = l 
het =_ 1 = - a = = - DT 
=_ n = RES Tom = W = n = > l 
= male. = - - "nn - 0 - = - - - 


224 
The 


4 — E 


Direction, and then in an upright one, in order 


Sieur. to drain the ſupernu and 
pernumerary Qvickſilver, 


then the Glaſs is tinned over. Now it is this 
Plate of Tin, impregnated with Qypickſilver, 


and faſtened by it to the Glaſs, that reflects 


the Images, or at leaſt the moſt lively of 


them. For in a thick Glaſs, on holding it in 
a particular manner, we diſcern two Images, 


one reflected by the Tin, the other by the Sur- 
face of the Glaſs. This latter Reflection is a 
very faint one, and requires ſome Art to diſ- 


cover it. The Light, on the contrary, re- 


flected by the Tin, is ſtrong and lively, and 


ordinarily effaces the former. In the mean 


while, if one has a mind to ſee diſtinctly this 
feeble Light reflected by the Surſace of the 
Glaſs, all one has to do, is to place behind 
a Glaſs, that is not tinned, ſome black Sub- 
ſtance to abſorb the ſtrong Light which effaces 
the other; | 
or a Hat. We ſee ourſelves but faintly in this 


ſuch as black Velvet, -black Paper, 


ſecond Kind of Mirror, becauſe the Image is 
formed. only of the Light reflected by the Sur- 


face of the Glaſs, which Light 1 is ever weak in 


compariſon of that which pierces the Glaſs, and 


is reflected by the Plate of Tin. 


In order to expound the Effects of a plain 
Mirror, let us ſuppoſe the large Statue, Fig. 
4. Pl. XII. to be between our Eye and a plain 


Mirror A, A, a little on one Side, to give Pa- 
ſage to the — towards our Eye, C. 
| | The 


4 
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The Light,” which falk 6n'all che Points of the The. 
Statue, rebounds all around im every Point of & cont. 
the eireumambient Space, as we ' have ſeen ; 
above; and; conſequently, this Light muſt fall 
on all the Points of the'Surface of the Mirror, 
by which it is likewiſe reflected from every 
Part; But our Pupil takes up no more than * 
ſingle Point of this whole Circumference where 
the Light” is reflected, and can receive but one 
of all the luminous Cones diſtributed to an Infl- 
nity, Now by the Rule, that the Angle of 
Reflexion, is equal to the Angle of Incidence; 
the fole Cone of Light; which falls on our Eye; 
ſituated” as in Fig: 4. is the reflected Cone 
A, C, A, formed by the Rays which fall upon 
the Mirror at the Points A, A, and which tend to 
make in the Bottom of our Eye; the large Ope- 
ning of the Angle, b, c. For the Rays E, Ez 
which are going to fall towards the Extremity 
of the Mirror on h, are reflected at a Diſtance 
from the Statue, and ſtill farther from 6ur Eye. 

The perpendicular Rays EI return upon them- 
ſelves; and can never fall on our Eye. All the Rays 
E, K, K, nearer the Axis C, X, than the 
Rays A, A, approach to croſs one another on 
this Axis much on this Side of our Eye, and to 
be loſt at laſt on the lateral Quarters, m, m. 
Inſomuch, that the only Rays, which can fall 
on the Pupil; are the Rays A, A: The Ope- 
* of the Angle, b, c; which this Cone of 
Light forms at the Bottom of our Eye, gives 


Q 
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The us the natural Image of.the Statue, as if we aw 
Sn ,it behind the Mirror, and as far behind the 


"Mirror, as it is actually diſtant. from it before. 


For Example, if the Statue be ſix Feet before 

the Mirror, it will appear to us ſix Feet behind 

it, becauſe the luminous Cone that conveys 

to us this Image, becomes narrower and nar- 

rower from the Statue to the Mirror, and 

| from the Mirror to the Eye, as is ſhewn; by the 
Figure. So that the Cone broken by the Re- 
flection, is of the ſame Length, the ſame Fi- 
gure, and of the ſame Opening, as if the Statue 

were ſix Feet behind the Mirror, altho? it be 

ſix Feet before it. Wherefore the Image im- 
printed on our Eye will be the ſame as if the 
Statue were really ſix Feet behind the Mirror; 
conſequently, the Statue will appear to us fix 

Feet behind it, and in the Magnitude that 

Wt would be natural to it in this Situation. 

Effect of Now let us ſubſtitute a convex Mirror, B, B, 
- _— Fig. 5. Pl. XII. inſtead of the ordinary Mir- 
Glaſs, ror. The pointed Rays are thoſe which fall 
upon the plain Mirror, A, A, of the preceding 


Figure, and there go to form in the Eye the 


natural Angle, b, c. But here theſe pointed 
Rays, coming to fail on the convex Surface, 
B, A, far from returning towards the Eye, 
are reflected towards (d, at a great Diſtance 
from the Place where the Eye is ſituated, Of 
all the Rays that come from the Statue to fall 
on the whole Surface of the convex Mirror, 
the 


+ 
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the only Rays capable of bein g reflected towards Te 
the Pupil, are thoſe not pointed, B, B, which C2 
go to make in the Eye the Angle e, f. This 
Angle is very acute, in compariſon of the Angle 
b, c. Therefore the Statue will appear ex- . 
tremely ſmall, in regard. of what it would do 
in the former Mirror, A, A. Ag 

The concave poliſhed Surface performs like- 
wiſe by Reflection what the convex Glaſs does 
by Refraction; that is to ſay, both one and the 
other enlafes the Objects, but it is in particular Effects of 
Points of View: in others the concave reflecting 2 a 
Surface diminiſhes the Objects like the concave Glaſs. 
Glaſs, and the convex reflecting Surface. Theſe . 
curious Phœnomena lay claim to a little Diſ- 
cuſſion, 

The plain Mirror is always our Rule of 
Compariſon. Place then the Arrow, A, B, 
PI. XII. Fig. 6. overagainſt the ordinary Mirror 
C, D, and imagine your Eye to be before the 
middle of this Arrow; or, if you will, ſuppoſe 
your Face to be at the Place of the Arrow itſelf. 
'S Wl Your Image reflected in its natural Magnitude 


7 will be as the ſmall reverſed Arrow, a, formed 
5 by the luminous Cone, in ſmall Points, which 
ce, 


approaches the plain Mirror in E, E. It is to 
Je, be remembered, what we ſaid above, that this 
Arrow, reverſed in the Bottom of the Eye, 
muſt appear right in our Regard. So that al- 
tho* the Image of the Arrow, or of your Face, 


ror, | * 9 5 be 
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withſtanding will ſeem in a right Poſition. 
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be here inverted in your Eye, theſe Obje&s not- 


Before this plain Mirror, C, D, place the 


| concave Mirror, G, H, and its Concavity will 


collect towards the Axis, L g, the vaſt Cone 
of different Reflections, à very ſmall Part of 


which are expreſſed i in the Figure. The lumi- 


nous Cone in little Points, that fall on the plain 
Mirror in E, F, and went to form the ſmall 
Arrow reverſed, a, no longer keeps the ſame 
Track, when reflected by the conqve Mirror, 
but is terminated very near the Mirror at the 
Point, m, and on that Account we can no 
more receive its Impreſſion. 

What then is the Cone of Reflection the Eye 
will receive placed before the middle of the 
Arrow A, B? It is capable only of receiving 
the oblique Rays, AG, BH, which on croſſing 
one another ſtrike at the Extremities, H, G, 
of the Mirror, and return to croſs afreſh in the 
Eye, and there to point the Arrow, C, thrice 


as large as the natural Image, a, tranſmitted by 


the plain Mirror, C, D. But the great Arrow, 
C, is in the ſame Situation at the Bottom of 


the Eye, as the fiſt Arrow, A, B, is, that is 
wide of it, by reaſon of the double croſſing of 


the Rays. Conſequently this Arrow will appear 


reverſed in this Place. For every right Object 
has its Image inverted in the Bottom of the 


Eye, and Roca, all LO that have 
their 
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their Images right in the Eye, appear to us * Te 


reverſed; - 

In order to foe the ns of the Ar A, 
B, or rather one's on Image in a right Poſi- 
tion, we muſt approach the Mirror in the 


Points, d, e, m, Se. Becauſe we then re- 


ceive the luminous Cones, that have been to 
ſtrikęe the Mirror directly, without any previous 
croſling, and which, on that ſcore, croſs only 
in our Eye, according to their ordinary Man- 

Now in theſe near Points of the Mir- 
a a Object will appear ſtill a great deal 
larger than in à natural State, unleſs the Eye 
almoſt touches the Glaſs. For then our Viſage 
appears pretty natural, becauſe the Cone of 
Light one receives is very ſmall. But in pro- 
portion as one draws back, the Viſage appears 
more and more monſtrous, for the ſame Rea- 
lon as the Arrow d is larger than the Arrow e, 
being the Baſe of a greater Triangle. 

If we place ourſelves oppoſite to the ſas | 
Mirror in the Space, o, ſituated between the 
Point where the Object appears right, d, and 
that where it appears reverſed, C, we ſhall ſee 
but one Chaos of Light; becauſe the Rays 
croſs one another in this Space, and all the Parts 
of the Images are there confounded. Draw 
back to C, and the Image appears ſtill larger 
than Nature, but reverſed, for Reaſons ex- 
plained above. Continue to draw back, as in 


, 8, the Image will ſtill remain ever reverſed, 


F 


"Ss 


dut 


230 A Phyjcal Eſay 
. The but will become ſmaller and ſmaller, and even 
20 little, that at laſt it will equal in Minutenefs 
the Image reflected by the convex Mirror. So 
that the Image reflected by a concave Mirror, 
at a middle Diſtance, is always much larger 
than Nature; and when this great Image is 
right as in m, then the more one retreats from 
the Glaſs, the more this Image is augmented. 
But when the Image is reverſed as in C, the 
more one recedes from the Glaſs, the more is 
the Image diminiſhed. The Demonſtration of 
theſe -curious Truths is expreſſed by the ſame 
Cones of Light traced in the Figure, according 
to the Laws of Reflection. 
The Mag. Objects appear to us ſo much the larger, as 
— na they tranſmit to our Eye a larger Image, and a 
farther va- more extenſive Cone of Light. And this lu- 
ries ac- minous Cone is ſo much the more extenſive, as 
2 the Object is larger or nearer to the Eye. 
of Eyes But do we imagine that the ſame Object, at 
which re- the ſame Diſtance, tranſmits to the Eyes of 
them, and all Animals, and all Men, an Image of the 
„ ſame Magnitude? Undoubtedly we do not. 
to the dif- The Magnitude of Images, and that of the 
— Picture including them all, depend likewiſe on 
wherein the Diſpoſition of the Organ itſelf, For Ex. 
Wen 'ample, an Eye ſmaller and more twinkling than 
ordinary, and that has a more convex Cryſtalline 
Humour, receives a ſmaller Picture in Propor- 
tion, and leſſer Images; for the ſame Reaſon, 


as when a very convex Lens Is 1 8 on the 
| Inſide 


on the SENSES, | IP 
Inſide of the Hole of the dark Chamber, there The 


occurs a very minute Picture. 
while it has been demonſtrated above, that a 
like Lens placed before the Eye, or on the Out-- 
ſide of the dark Chamber, conſiderably en- 
larges Objects. This Contraſt perhaps may be 
perplexing ; but it is no hard Matter to com- 
prehend / theſe oppoſite Effects of the ſame In- 
ſtrument differently applied. | 
The Rays that convey the Images Ban the 


Object to the Bottom of the Eye, or on the 


Paſteboard of the dark Chamber, form two 
Cones joined at the Top. The firſt Cone has 
its Baſe on the Object, and its Top in the Pu- 
pil, or in the Hole of the dark Chamber, 
where the Rays croſs. The ſecond Cone has 
its Top at the ſame Croſſing, and its Baſe on 
the Choroides, or the Paſteboard that receives 
the Images of the dark Chamber. The Lens 
one puts before the Eye, or before the Hole of 
the dark Chamber, is placed in the exterior 
Cone a little before its Croſſing. It collects in 
this Croſſing a larger Cone, as has been demon- 
ſtrated, and cauſes it to croſs in a wider Angle: 

and by that means gives a larger Baſe to the 
ſecond Cone, which thus renders the Images the 
larger. The Cryſtalline Humour, on the con- 
trary, or the Lens one puts within the Hole of 
the dark Chamber, is placed in the inner Cone 
near its Top; which, by collecting the Rays of 
this Cone towards the Axis, renders the Baſe of 
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Te. it malle, | Gonſequendy, We lane ndnd 


in this Baſe ate alſo diminiſhed by theſe Lens's, 
and that in proportion to — . Fooretity 
of them, 

Now there is a wider Difference lawros the 
Eyes of ſeveral Kinds of Animals, than there is 
in Regard of all the Sorts of Lens's, It is 
therefore evident, that the diverſe Species of 
Animals, and that Men in general do not ſee 
the ſame Objects of the ſame Magnitude, nor 
a like Quantity of Objects at a Time... 

I I will not inſiſt on theſe known Truths z but 
I go farther, and aver, that the ſame Perſon, 


with the ſame Eye, ſees, the ſame Day, and even 


the ſame Moment, Objects ſometimes larger, 
ſometimes ſmaller, according to certain Mo- 
tions incident to this Organ, and e 
Piſpoſitions that cur. 

The moſt frequent among theſe, Motions of 
the Eye, that change the Magnitude oſ the vi- 
ſual Angle and of Images, are thoſe which 
are made on our looking at a near Object, 
and preſently afterwards at one that is re- 
mote. : 

The Eye i 18 dilated, in order to in neigh- 


| bouring Objects. The, Diameters of its Hu- 


mours, and its Lens's, are drawn into a nar- 
rower Compaſs, and their Surfaces become 
more convex. Conſequently, the Eye is then 
in the Caſe of the ſmall twinkling Eye, or the 
very conyex Lens, which we have juſt been 

| | 


. 11% 8 


en the Canes 3, 


ſpeaking af. It gives therefore on this ſeore 
ſmaller Images than it would do in any: other — 


Figure. But this ſame Eye is dilated, the 
Cloth that receives the Image is more remdte, 
and this Image 
Should ane of thoſe Cal make amade for 


the other? 

On che contrary, ip order to_ fee. diſtant 
Object, the Eye contracts itſelf, is flatted by 
the Poles, and enlarged according to its Equa-: 
tor. The Diameters of the Humours are aug- 


mented, their Surfaces flatted, and this Eye be- 


comes in the State of the flat Lens, which gives 


a more extenſive Picture. So that on this Ac- 


count one ſees remote Objects larger than one 


would do without this Alteration of Figure: 
that is to ſay, Allowance being made for the 


ought to be ſo much the larger. 


n 


Diſtance, remote Objects appear larger, than 


neighbouring ones do. But this ſame Eye, 
whoſe Humours become leſs convex, is like, 


wiſe flatted, its Bottom, advancing towards ita 


Entrance. The luminous Cone of courſe grows/ 


ſhorter, and the Images conſequently ſmaller, 
| Are theſe contradictory Effects equally compen- 
ſated? Or is the flat or convex Figure of 
the Humours predominant over the Contraction 
or Dilatation of the Eye? I ſhall communicate 
the Obſervations that ſeem to me to decide in 


Favour of the latter Opinion, viz. that the Eye 
an looking at a near Object, renders the Images 


ſmaller, notwithſtanding its Dilatation, and that 
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the Eye, which looks at a remote Object, exhi- 
bits the rand. pit ow gp er its 
Contraction. 

Caſting a — Look at a feeble Light, | 
ſituated very near me, I was ſurpriſed to fee 


tion of the this Light thrice as big as Nature, and encircled 


_ Magni- 
tude of 
— 


with Rays. I looked at it afterwards with At- 
tention, and it reſumed its natural Magni- 
tude. I have ſince that, frequently repeated 
this Experiment, either with a feeble Light, or 
with the ſmall luminous Point which reſults 
from a very convex poliſhed Surface, and 
it always was attended with the ſame Suc- 


ceſs. 
When I looked bey at the feeble Light, 


or at the luminous Point, theſe very near Objects 
would oblige me to dilate my Eye, and to ren 
der its Humours more convex, from whence I 
received a ſmall Image. I then looked at them 
indiſtinctly, that is to ſay, with my Eye relaxed 
in its moſt natural State, and ſpherical Figure, 
which gave its Humours leſs Convexity. My 
Eye therefore at that Time became in the Caſe 
of a flatter Lens, and thus gave me a larger lu- 


minous Point, and a more open viſual Angle. 


One cannot make the Experiment with a ſtrong 


Light, by reaſon its lively Impreſſion does not 


permit the Eye to relax itſelf. N 
Another Time I looked, thro? the Glaſs of 3 
Caſement, at a very remote Country-Seat, which 


appeared to me ſufficiently large. J after- 
N wards 
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vards fixed my Eyes on the Glaſs itſelf ; and it 
ſeemed to me a great deal ſmaller, than when * 
looked at it directly. Since that Time I have 


made repeated Experiments of this Matter, n 


always found the ſame Circumſtances. = 
On looking directly at the diſtant Seat, my 
Eye was flatted. The Angle, which this Seat 


tranſmitted to my Choroides, was therefore 


larger. On fixing my Eyes on the Glaſs of the 


Caſement, I dilated for this near Object the 
Globe of my Eye, and rendered its Lens's 


more convex. The Image of the remote Seat, 


falling on theſe more convex Lens's, was there 
refracted to a greater Degree, and conveyed on 
my Choroides a ſmaller ANG, and pk n a 


minuter Image. | 
I ſhall recount ftill ſoniethitig"d more extraor- 
dinary on this Variation of the Magnitude of 


the ' viſual 1 or of the 0 5. Ob- 
A 


Laſt Winter I was in the Country. In the Im 
Night it froze hard, and there fell a little ben er in 
Snow. On going out *of my Chamber in the and very 
Morning, all Objects appeared to me bende ey. 


ſmaller, than they had done the Evening be- 
fore. I could not help being very much ſur- 
priſed. But, ruminating on this Effect, I re- 
collected that 'a long Time ago in a dry and 


clear Seaſon, I had frequently been aſtoniſhed 
to ſee Objects with a Preciſion, where I had a 
confuſed Notion that there was ſomething more 
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in the Matter than a bare Exactneſs. Theſe 
confuſed Notions: are the Seeds of Diſcoveries, 
This in particular had prepared me to remark 


in the preceding Experiment the Diminution of 


the Magnitude of Images by the hard Froſt and 
the Snow; and ſome few Reflections ſoon made 

me perceive, that my Diſcovery was a neceflary 
Conſequence of the Nature of the Eye, and of 
15 Principles I have been expounding. - 

The Images painted in my Eye in er 
in Proportion to the Smallneſs of the Diameter 
of the Eye, and the greater Convexity of its 
Humours. Peter ſees Objects ſmaller than 
I ſee them, if he has ſmaller Eyes, and more 


convex than I have. If there are Times, 


Days, or Moments, when I myſelf have Eyes 
as ſmall, as contracted, and as convex as thoſe 


of Peter, I then ſee Objects as ſmall as he ſecs 


them, and ſmaller than I ſee them ordinarily. 
This is exactly the Caſe of Eyes, ſtruck with 


the Cold of Froſt, and the Brightneſs of Snow. 


Both the one and the other of them, making a 
ſtrong Impreſſion on theſe Organs, excite in 
them a forcible Contraction. The Eyes ſtruck 
in this Manner are leſſened in all Directions, 
and principally according to their Equator, by 


the Contraction of the Iris and Corona Ciliaris. 


All the Humours participate of this kind of 


Condenſation; and, conſequently the Eye is 


ſmaller, more convex, and receives of courſe a 
ſmaller viſual Angle, and not ſo large an Image. 
| | 5 1 


 onithe $nngrs 2397 
1 became notwithſtanding appriſed of: this *. — 


Diminution of Images very accidentally. 22 
theſe diminifh univerſally after the ſame Man- 


ner, there remains no farther Rule of Compari- 


IT AED: e's eget mes ro a — 


ſon. On which Score this is no ſenfible Phe -—. | 
nomenon, and, in order to perceive it, I muſt = i 
have had the Magnitude of the Images of the 
preceding Evening very prefent to my Idea. 
But it is not the leſs certain, as the Figure of 
the Eye contributes to the Magnitude of Images, 
that we muſt neceſſarily ſee Objects the more or 
leſs large, proportionably to the greater or leſſer | 


Degree of - Elaſticity the Temperature of the 
Air, or our Health, imparts to our Solids, or 

of Rarefaction accruing from either of thaſs 
Quarters to qur Fluids. Thus in hot, faint, © 
clole, hazy. Weagher, in a weak and lan- 


— f 
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guiſhing State of Health, and in certain pletho#” —_» | 
ric Caſes, the Eye being then relaxed: and dia - | 
ted to a greater Degree, we ſee Objects fo much | 


the larger, and in a cold, dry, clear Seaſon, 
and in a good Diſpoſition of the Organs, they _ 
appear ſmaller : inaſmuch as our Fibres and our | 
Eyes, from theſe Contingencies, acquire a greater | 1 
Elaſticity and Contraction, and our Fluids be- 


come much leſs rarified. 7 | 
Since I made this Diſcovery, and have been 


guarded againſt the Rule of Compatiſon, I ea | 
is plainly. perceive: that a very illumined Object —_— 
F1 ſeems ſmaller, and an Object feebly ſupplied — 7 
* with Light appears larger. The Reaſon of 
L | . 


W — Eſey 
The this is evident. A ſtrong Light puts the whole 
= Globe of the Eye on contracting ſelf, _ a 
feeble one leaves it relaxed and dilated. + 

How ſure and geometrical ſo ever 10 the 
Opening of the viſual Angle to determine the 
. abſolute Magnitude of Images, it cannot not- 
whereby : * ſingly conſtitute a Rule for judging 
ugg of of the Magnitude « of Objects relatively to their 
nitude — different Diſtances. It will very well deeide be- 
bn Ged., ren two Objects at an equal Diflance, which 
3s the Con- of them is the larger; but it will never alone 
_ : or determine this Diſtance of Objects, nor conſe- 
of its I. quently their Magnitude, which diminiſhes in 
mage. Proportion to the Diſtance. The Reaſon of 
this Uncertainty of the viſual Angle is, becauſe 
in the ſame Angle, Fig. 1. Pl. XII. one may 
place a Series of Objects of different Magni- 
tudes, 2, 3, 4, 6, provided they are ranged at 

a Diſtance proportionable to their Magnitude. 
All theſe Magnitudes, 2, 3, 4, 6, would 
therefore form in the Eye the ſame Angle, 
and have there an Image equally large, tho*they 

would each of them be of unequal Magnitude. 
The viſual Angle, as intirely geometrical - as 
it is, will then deceive us, if we compare it 
with the Degrees of the Diſtance of the Object. 
A Tenmis-Ball, ſeen at the Diſtance of ſome few 
Inches, will form a viſual Angle as large as a 
Turret a hundred Paces off; and on that Ac- 
count this Ball will appear as big as ſuch a 
Turret, in caſe the Proximity of the Ball does 
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not oblige one to abate as much of its apparent The 
| Bigneſs, as the Diſtance of the Turret would — 
make one add to the Magnitude of its Angle. 
I therefore rate each Magnitude of the viſual 
Angle, at its juſt Value, by the Compariſon I 
form of the reſpective Diſtance of the Objects. 
But by what Rule ſhall I judge of this Diſ- 
tance ? By the Confuſion of tbe Image itſelf, 
contained in the viſual Angle, or by the Body of 
Vapours, which, the Diſtance raiſes around the 
Object, and alſo. by the Length of the optic 
Angle formed by the Concourſe of the __ 
Axes of each Eye. 

I obſerved above that, on * 3 at an Ob- 
ject with both Eyes, both the Axes are united 
on this Object. When this Object is near, as 
O, Fig. 2. Pl. X. the Angle formed by theſe 
Axes is very ſhort, or open; and both Pupils 
are turned in a greater Degree one towards the 
other. On the contrary, when the Object is 
remote, as G, were it on the ſame Line as the 
former, the Pupils would recede one from the 
other to form a longer and more acute Angle \ 
and it is conceived, that in a great Diſtance the | 
Pupils become parallel. 

We are not inſenſible, that theſe Motions, EY 
and theſe Situations of the Pupils and optic 
Axes, vary according to the Diſtances of Ob- _ 
jets. We are habituated to diſtinguiſh them, 
and thereby ſufficiently enabled to form a 
J udgment | in regard of thoſe Diſtances. 
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%... 1 d0 nor at all doubt but that he more er 
wma excnded Series of different Bodies, ſituated 
between the ObjeAs'and' us, is a further Aſſiſ- 

tanoe in reſpect of this Judgment. But the 
Coneurrenee of the optic Axes of bork Eyes s 
elf neceffary in order to difting 7 

his Series of intermediate Bodies. 80 that this 
Coneurrenee of the Axes, and the Length of 
dhe Angle they form; is the firſt Principle of 

this Judgment. From thence it happens that 
when we ſee but with one Eye; we no longer 
diſtinguiſn Diſtances; and that looking thus 

even from very near, we cannot lay the End of 

our) Finger on any ſet Place! Nay; this 
Finger will even hide the deſtined Object, and 
were it a Foot off, the Finger correſponds with 

it as juſtly, as if it were only at the Diſtance of 

a Line. But if we open the other Eye, this, 

which ſees our Finger and the Object ſide- 

ways, will diſcover between them a great Space, 

if they are a Foot diſtant; and but a ſmall one, 

if they are very near; and by that means we 
may place our Finger with Certainty on the 
3 deſigned Object. See Pages 199, 200, Se. 
2 The Confuſion with which we ſee' an Object, 

of Va- is the ſecond Rule to judge by, that it is very 
res co. remote. This Confuſion of the Image of a 
vers re- diſtant Object proceeds from the Air, and Va- 
— _ pours; which extinguiſh TIRE of the Rays that 
the Uſe compoſe this Tags: | 

Painting | 


makes of 
them. 
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mote Objects, contributes likewiſe. to oy Ex- 
tinion.. It is even aſtoniſhing, chat 0 f. 


F lament, of Image ſhould | not be intirely #5 | 
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Laws, Phyſics. £ It is even a Fact cſtabliſhed 9 


thro?, he whole Syſtem of Nature, which no 
one Can be iz of, if will but oper 

their Joh: oh the" We "of ? 
in this Kind, in order to expteſ che 1 
of Olzedts 1 in Perſp Rive, after” the Diminution 
requifed 'by | the” iſual Angle, covers theſe Oba 
jets Nn a Lay. bf Vapours proportioned to 
that Di iſkance. The Degree of this Lay conftis 


tutes even one 'of the moſt delicate Circumſtances 
of the Art. „ 14 4 4 Landſcape,” af Artiſt wil re! 


preſent 0 on, \ the 0 5 $'4 Rat and A Camel of equal 
Magnitude. ©" eiue the Rat, wittr glärilig 
Colours, w proj get: A good dbl 4 'and the Catel, 
ſcarce viſible, il Ben to be loft in aDeepn wks, 
Vi we ür lofe We We of the Cloch 

Which hes 1s painted. tw Nature, we let 
8 a | Wall two Steeples of cho Magdirde) 
but W. : fee one f 1 with the Confulion thit 


til Fe ults trom any confiderable' Diftarice, white 


we view the other yery diftitialy; even to tlie 
Ornaments of Architecture. From Whenee we 


judge the latter to be very near us, and the 


R | other 


d . 
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The other to be as remote. And tho' their Imag: 

—— be of the ſame Magnitude, we conclude never- 
theleſs, that the diſtant Steeple is by far larger 
than the other ; inaſmuch as we know by 0 
_ rience, that Diſtance diminiſhes Objects; and 

that a remote Object, which, appears as large as 

a nei hbouring one, muſt” neceſſarily | be a great 

How Fop deal rger than this latter, It is by the ſame 
rn of Rule, that the Eye being deceived, ſees Objects 
| he larger in foggy Weather, and the Moon in 

Horizon a great deal bigger than in any 


other Port of the Heavens. A Fog, by cover- 
ing theſe Objects with thick Vapours, makes 
| PAI ore pe: to 72 but a 


Walls: in A F ” any Perſon, in view. ſeems 
to us of gigantic. Stature : by reaſon we ſee ſuch 
a Perſon confuſedly, and as at a great Diſtance ; 
wen, the Obje& notwithſtanding being jul 
upon us, a very large Image is tranſmitted to 
ur Eye. Now we judge a remote Ob- 
Le rd imprints on the Eye a 
large. Image. But in this caſe we ſoon recover 
from the Miſtakes and by that means perceire 
the Origin of it. For we are ſurpriſed to, find 


-our{clves. in en Inſtant quite near this Perſon, 
- wt at ſo great a Di 
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en the 680 SES, 

ral Magnitude, I ſaw it here in its, ordinary "a The 
Magnitude, becauſe its Image fell perpendicu· 2 
larly on my artificial Atmoſphere, and reached 
my Eye without any Refraction, or Alteration. 
ay che Crown - piece before 1 it was in the Ho- | 
T1ZON,., AB, of my Machine, by reaſon, its 
Image, "falling obliquely on the Surface of this 
tranſparent. Machine, it was conveyed to me by | 
Refraction, before the Crown correſſ ſponded per. ; 
pendicularly with this. Place, This Piece _ 
peared. to me conſiderably enlarged, becauſe | its 
Rays were refracted convergently, as expreſſed 
in the Figure. The Stars are ſeen on the Ho- 8 
rizon, like the Crown- piece, before they really 
are there. Would not this ſame Refraction, 
that makes them thus advance by their Images, 3 
enlarge them likewiſe, as it does the Crown? int 
This ſeems to me a Conſequence e = 
flowing; from the Laws of Dioptrics; and, in 
that Caſe, this Cauſe might very well concur” * 12 
with that I have above aſſigned for the Moons 
and Stars appearing larger in the Horizon n re. thin in 1 
in any other Part of the Heavens. A 1 

A third Rule, whereon che Soul 4 its = 5 1 
Judgments of the Magnitude and Diſtance of; Jadges of | 
Objects, is the Knowledge we have of the natu- 0 1 18 
ral Magnitude of certain Objects, and of the Bina 3 | | 
Diminution accruing, to them from . Diſtance, of Object, 
An Antficer, ſeen on the Top of a Steeple, ap-® *. — 
pears at firſt no bigger than a Bird. But when with the 
| deſery bim to be. a 25 1 imagine him bene | 

R wa ne OT tudes. 
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246 A Phyſical Eſay 


"The or ſix Feet high, becauſe this Meaſure is the 

ordinary Standard for Men : and at the ſame 

Time, by Compatiſon, 1 judge the Croſs and 

Weather-Cock of this Steeple to be of much 

more conſiderable Bulk, than ] believed them to 

be before. It is thus that Painting will expreſs a 

prodigious Giant in the Space of an Inch, by Placing 

near him a Perſon of common Stature, that 

ſhall reach no higher than his Ancle-Bone, and 

a Tree, or a Hout, that ſhall not exceed 

his Knee. The Compariſon ſtrikes us, and we 

imagine at firſt Sight the Giant to be of an enor- 

mous Size, altho' in reality he takes 1 4 no 
more than an Inch of Canvas. 

TheJudg- Tho? this Judgment be a natural Conſequence, 

ing of the as well as all others the Soul forms on the Situ- 


_ ation, Simplicity, Diſtance, &c. of Objects, 


Diſtance both the one and the others are made neverthe- 
3 leſs without Reaſoning, inaſmuch as they are 
of Habi- univerſally founded on a long Habitude of ſeeing ; 
_— — whence they degenerate with us into a kind of 
an Art, Inſtinct. Ideots, Infants, and even Beaſts rea- 
Rakes Ken ſufficiently for this, after they have lived 
real, Nong enough to have acquired this Habit 

: This Circumſtance does not at all detract from 
the Neceſſity and Advantage of the foregoing 

5 Rules. It is a Proof only, that the 1 
| Uſe of theſe Rules forms in us a N of 
| drawing 


21 eblervable that this ſimple Uſe of 
Viſion » farther 14 te ye, Fiat this . . 


ad judge, alter their Manmer. 


on NY SENSES: 


drawing C onſequences almoſt without © being ap- 
ptiſed A. 

All Habitudes are only this, viz. a F acility * 
acquired by repeated Acts. But theſe Acts, 


which are the Baſis of the Habitude, neceſſarily 


ſu ppoſe Rules. Theſe Rules are executed with 
Difficulty before a Habitude is acquired; but 
afterwards we put them in Practice with Eaſe, 
with a greater Degree of Aſſurance, and as it 


were mechanically : This is the whole Diffe- 


rence. 


So that altho' the viſual Angle be altogether | 


geometrical, altho' the Lay of Vapours that covers 
remote Odjects be intirely phyſical, and the 
Conſequence drawn from the Compariſon of 
known Magnitudes be perfectly logical, the 
Judgment, or rather the Eſtimation of the Di- 
ſtance and real Magnitude of an Object, is 
nevertheleſs an Art of Inſtin& acquired by Ha- 
bitude, where Logic is of no Service in Na- 


ture. Inſomuch, that in Caſes where the Eyes | 
deceive us, whether thro* the Difficulty of ap- 
plying. the preceding Rules, or thro' the Abuſe 


of the Rules themſelves, the greateſt Logicians 


are miſtaken as well as others ; and it is in this 


conſiſts the whole Magic of Painting. 


XX %® Ex 


But from whence. proceeds. this: Vacertainty 


in regard of the moſt beautiful and moſt uſeful 
of our Senſes ? How in particular can we account 
for theſe Errors of Viſion relating to the Mag. 


tude, Situation, Ge.. of Object? The- Reaſon 
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Tbe of all this is, becauſe the Meéafüre of the Num- 
r of Magnitudes and Diſtances is not the pro- 
per Object of the Sight, but that of the Touch, 


A ſingular 


SIGHT. 


A p. byfical Ejay 


or rather that of the Rule and Compaſs. The 
Sight, properly ſpeaking, has no other Pro- 
vince, than that of 1 and Colours. The 


celebrated Monſ. de Voltaire, in his Elements 
of Sir Jſaac Newton s Philoſophy, relates a 


fine Obſervation, that confirms the Truths we 


have been eſtabliſhing. | 


No one undoubtedly could be more in a 'Con- 
dition of explaining to us how Viſion is per- 
formed, and after what Matiner are known the 
Magnitude, Diſtance, Situation, and Figure 
of Objects, than one born blind, to whom has 
been procured the Faculty of ſeeing, at an 


Age capable of ce what paſſed in tus 


Ideas. 8 8 
« But where to find (ſays this renowned 


1 e Author) the proper blind Object to decide 


tion 
| ror gs 


40 inconteſtably the Point in Queſtion ? In ſhort, 


the prece-<< jn the Year 1729, Mr. Cheſelden, one of 
ding Dot < thoſe famous Surgeons, who join Dexterity 


trine. 


of Hand to the greateſt Lights of Genius, 


having imagined it poſſible to give Sight to 


one born blind, propoſed the Operation *. 
« Tt was with Difficulty the blind Perſon was 
wh, brought t to Trot to it. He had no" extra- 

N41} g 0 c/ 0 rdinary 


ab 


2 This Blind o. was born with a Ned intirely cloſed, and 
6 confiſted in making an Opening in this 


AQ 5» a 


on the 8 FAY * 4 
ry Notion, that Visi ig mile 0 ' The 
ear! om) 462 bly Pleaſures. Indepen- — 
* dently of the Deſſre that had been inſtilled 
into him of learning to real and write, he 
« had" no manner of longing aſter Sight py 
verified by this Indifference, continues Monſ. 
« de Volthire;" that iris impoſfible to be unhappy. 
« thro? the Privation'of a Good, of Which'one 
© has no Idea! But, be that as it will, "the 
Operation was performed, and ſucceeded. 
« This young Man at about fourteen Years PY 
* Age, ſow the Light for the firſt Time. It 
„was a good while &er he could diſtinguiſh 
« either Magnitude, or Diſtance; or Situation, 
*« or even Figure. An Object of an Inch 
e placed before his Eye, and that id a Houſe 
„from him, appeared to him as big as a 
6 Houſe. All he faw i med to him at firſt | 
eto be upon his Eyes, and to touch them, as 
Objects of the Touch do the Skin. He 
« could not diſtinguiſſi What he had judged 
« round-by the Help of his Hands from that 
« he had concluded angular; nor diſcern with * 00 _ 
« his-Eyes, if what his Hands had perceived | 
«to be on high, or below; was in effect 
«high or lo -. He was ſo long from 
« knowing Magnitudes, that, after having at 
6—B the Sight; chat his poem 
LN. Was 


. This » This ee What 1 was laying inde that it is by 
of Habitude, that the Soul rectiſies 

— — 2 an Image, reverſed in the Bottom of the Eye, 
comes from an external [ObjeR i in a right Situation. 
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A Phhfical Eſſay. 


The: * was bigger than his Chamber, he could not 
S 6 apprehend hau Viſion coyld give this Idea. 


«+ Ie was quly at the End of two. Months Expe- 


« rience he could. form a Notion, that Pictures 


< repreſeuted, ſolid. Bodies. And. when, after a 


long Groping — iſh Senſe of his, he 


7 * had perceived that Bodies. and not Surfaces a- 
—— princes. in thoſe Pieces, he felt 
them with his Hands, and was aſtoniſhed not 


to find by the Touch thoſe, Bodies ſolid, 


_ 4, whoſy Repreſentation. he began to have a Per- 
*+ ception of; and wanted to know which it was 


* deceived him, the n the Werde or 
e en 10 4 117 


. oe fre * + ſeen DISTWCTLY: 


:. Ta diſcem a fingle Otied, it is ſufficient, a 
8 to direct the Axes of both Eyes 
on the Object. Ta diſcern it difinly, this firſt 
| Monian is neceſſarꝝ but inſufficient. | 


e hn lower in diintt;, mhan-all;the-Poines. of 


Aitutes a the, luminous Cane that form it meet in the ſame 


diſtinct 
Image. 


Froportion as they pueſerve on the Object itſelf, 
without, Confuſioa, or Space, without any 
Mixture of foreign Rays, and without the Or- 
ganꝰs being affected by this regular Collection 


of Rays either in tu lively, or in 100 feeble 2 
manner. 


or in thor Wand, an. Image in Ain, 


when al the Points.of Light,. and the Mixtures 


of 


| en the 8K N Ds. 
of Gude that form it, eee ee 26 
Order, a they: are on the Original infelf'y' fe 
that ſeveral of theſe Points or Mixtures of Shade 


do not center in a ſingle ene, or leave any 
Spaces between them, that are not in the Origi- 


nal; or, in ſhort, make any Impreſſton, that is 


not abſolutely proportioned” to the Sonſibility of 
bb 
fects renders an Image confuſed. "OM 


F 


wall an Image may falt near one another in 


the juſt Proportion, which renders an Image dif: 


tinct, the Cloth that is to receive theſe Rays 
muſt be placed exactly in the Degree of Di- 
ſtance E, F, G, Fig. 1. Pl. XIV. from the 
croſſing dd of che luminous Pencil, at which 


Diftance oceurs this juſt Proportion, this exact 
Order of luminous Points, and of the Points of 


Shade. Let us form to ourſelves a clear Idea 


of this juſt Re- union of luminous Pencils; at a 
certain Point. And, to this End, let us recol- 
le&, that each Body ſcatters around it the Light 
that ſtrikes it. So that each Pencil of Light, in 


Contact with a: Point of a Body, rebaunds on 
onlarging itſelf continually; inſomuch, that this 


Point of the Body makes the Top of the Cone, 
which forms the reflected Pencil. Take in the 
Arrow A, B, Fig. 1, three of theſe Heintz, or 
of cheſe Pencils, nen the Nene. 


forth Cones Alken At whatever: Diſtance 
| you 
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2322 A Phyfical Eſay 
Sd, Pla ydurſelf, your Eye will receiye 2, Cone 
om ern one of theſe Points, and the Baſis of 
theſe Cones will fall upon your Rye. But to 
grocure a diſtinct Image at the Bottom of the 
Eye: ( that is to ſay, to cauſe there a Re · union of 
each Pencil in one Point, as in the Original 
that tranſmits it, and in the fame Order, it is 
- ſufficient that theſe Pencils pierce the Eye: be- 
cauſe the Refraction in breaking ſeveral of the 
oblique Rays, d, d, and few or none of the 
others, C, the luminous Pencils muſt neceſſarily 
A, B. The Points E, F, G, form therefore 
the optic Plain, the Place where the Image is 
diſtinct. It is there then, where we ought. to 
fi the Cloth, the Paſteboard that receives an 
Image, and in particular the Choroides. If this 
be more advanced in H, I, K, it will fall in 
with the Pencil farther. enlarged, and the Image 
will become confuſed, becauſe theſe enlarged 
luminous Points do not render it like the Origi- 
nal; and, being beſides diſperſed, are mixed 
with the collateral Pencils, which, ve muſt ſup- 
poſe in the Circumference of theſe to be in infi- 
nite Number. If the Choroides, or the Cloth, 
be at à greater Diſtance, as in L, M, N, the 
Point of Re- union will be overſhot, and the 


Cloth will fall in with the Begitning of a new, 0 
Croſſing of Rays, a new Scattering, and a new | 
Divergence of each Pencil, and 3 | 


che 3 will be very confuſed.” | 
{ 80 


en be SANs 8. 
So that after the Croſſing, of all the Bencils of 


Light, towards ee Ee , 


here all the Rays re gonfounded in a He- 
85 it were, EN td the, e Crofling of ech 
Pencil in L, N. Ni, there are only the Points 

E, F,, where the; Pencils are diſtinctly re- 
united, and re ſeſtabliſned: t the order they pre- 
ſerve” on the Original ſtom whence they are 
reflaitecg. Hel ei: % id ogy Nef : 
This: Point is not the ſame in regard bf n The Rex- 
diſtant Object, -and one nta at Hand. The ſon why 


the Point 


Raps kes ted hy Ancighbauring Object arrive or the I- 


at the Eye more divergent, and more ſcattered, mage of 
and their Cone forms g, more open Angle. ject, be- 
They muſk; therefore e unte at. a greater Di comes diſ- 


ſtance, and beyond the Focus of the Cryſtalline, becuaſe Ng 


even where: the, Rays of the Object, were ft topis more 
near, weuld, not; be reunited at all, but would 8 


fall Parallel to the Bottom of the Eye. I is crofüng of 


ne N why We diſcern no Object, appronch-** 9 2 
88 ing 600 meer che Pupil, or dia in ven Pon 


| — ail 54) 7 CAN on 0 | lng go . 
The Rays proceeding: Cor a, diftane; 


are almoſt parallel, hen they ative at the Eye Objas 
Now, ſuch. Rays, by the Laws. of RefraQtion, deary. 
muſt neceſſarily re- unite their Pencils at the Fo- 
cus, ox very near the natural Focus of the Eye, 
and conſequently a great dexb ſoon than-thoſe 
of, neighbouring, Ohjects. 10 gi hien r 
Let me add, that Rays-refletted. by. «ond 
OS Ae, are Trages: of. Light:.dared 


from 


0 
. Hg gee een, PYRO PCs RIS In Le He” 
$1.4 CIS ” Un, * 24-1 * 
I e 


* 


be om Very neat, and that the Increaſe" of their 
Sequr- Force is in Proportion to the Proxitifity of the 


"Objects that darts or reflects tlie. Their Ne. 
liſtance therefore in Regard of Neefractio is fo 
mück the greater; and the luthinous Peneiks 
tre re- United of Courſe at à femoter Diſtance. 
On the contrary de Rays feſlected by a di- 


they traverſe; their Force is loſt, and extin- 
Sued by little and little, as-is the Cafe O all 
'_  evfimunictted Motion. Theſe Nys then glue 

way more eaſily to the Powers ef Neffaction, 
und eenſequentiy ther Peteils are ſdöner re- 
_ -* - | Rtfited. The He Penteils wen ef heiglt- 


bouring Objects are, in Regard of the luntimots 


Peneils ef Objects dt à Diſtanee, almoſt whitt a 
ted Ray i in Reſpect of a violerzeolouted Ray; 
car 18 t ſay, the Pencils of diſtunt OMects are 
more refrangible. Therefore they mut for all 
theſe Reaſons be fe· umted ſooner; bf Atartr the 
_ Cryſtalline Humour, «that the -Peteils reflected 
from neighbouring Objects. This is no ways 
dere a fimple- Cotijedite; | mie phyfical or 
Fuad, ſubſected eveh to bu Dembntratith. 


Be placed in 4 Chamber over againſt the 
Window i; hang at this Window! 2" Stfing; -a 


in the middle of the Chamber, 4 Jehticul 


Glaſs,” in order to reschve their Image, ard, at 


the 


- SENS ES. 


he hamber. ”Betirid the Lens enn a b 
Paſteboard, on which theſe Images or Be! 
painted. E. ernte: 514 AS 4:56 

vou ein oblerve, that, when the - 
from without ſhall be painted ny chk 
Paſteboard, the Image of the String —_— at 
the Window win appear on it ebrfufecd 
like an enlarged Stade. Ir you'would' 8 
diſtinet Image of "this String, yot ug fa 
the Lens at a Diſtance from the Paſtebburd, and 
then the Image of the Objekts from wurhomt th 
Chamber will be confuſed in their Turn. 
afterwards you have a Mind to ſee diſtinctly the 
Image of ' theſe Objects from without, you muſt 
advance e theo" TN, 'or" the 
Lens to the Paſteboard. r 3 ay 

The Humours of the Eye beende Otter ro. Mo- 
of ea Lens, and the Choroides is the Cloth that tions of 
receives the Images. Therefore, in order ( | 
ſee diſtinctly, it is ieceffiry, when we look at A ſee di- 
very near Object, that there ſhould be 4 Freater 3 
Diſtance between the Cryſtalline and the Cho- and re- 
roides 3 and that, lien we locke at an Object ga, Ob: 
more remote, the Cryſtalline and the Choroides 
ſhould" nearer approach one anocher, without | 
which the Image is tonfuſed, © 22919790 1 

It is the Reaſon why,” on „bling at a diſtant 
Object, the Eye contracts irſelf, and becomes 
flatted, its Bottom advancing 8 
trance of this . in order to moet me uml 

nous 


| ArPoyiee! Bay. 
N Wy 4 8 1 i ;Pgncils nearer their 
S 5 — 1 131 TIN 1 ie 
The Flac o dhe 1. Hu 3 adds kom 
10.zhe Feebleach, of this Cone, in proc 
15 Refraction. For the fstter 4 
leſs it reſracts Light. & Sm 44. 7710000. 
n Theſg Batter: Humours ſeem to oblige the 
Juminous; Pencils to aſſergble at a greater Di. 
—＋ have a longer. Focus, Jike flat h. 
Glalſes, This would, be Fact, were; the 
Fug 0 theſe Humgurs, as conſiderable 
chat of thoſe. Glaſſes, Rut gs it is moderate. i. 
is not even ſufficient, to/ſypply,jintirely che Re 
fravgibility. of Rays. It can but partly make 
May. for the luminous Pencils q and the Bottom 
of the Eye which comes forwards has ſo, much 
r Ahe deſs to do, It is very abvious how. much 
his Coggurrence contributes to render this Me- 
e chapiſm, eaſy... is an Advantage Glaſſes. arc 
by ny rived . of, that have ſolid Lens's ; and 4 
2 - that-- Account, one is ohliged conſide 
i ſhogten them. on looking at, diſtant N 
40 45 39h; ſmall, Flatneſs of; the Hymours of | the 
Eye cauſes likewiſe the zotal, Cone af 
Beals. ers cb be, Aa 1, inne 0 
the Choroides a larger Ima 3 for the lame 
Reaſon, as When L. put, a Hater; + Lens 250 che 
Hole of the dark Chamber, . gy 
of external Objects to A larger en 
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When, after hiving locked at 2 diſtant Ob- The 
| jet, and ſurveyecd it in the Magnitude we have San Ta, 


been ſpeaking” of; one looks afterwards' at one 
that is near, the Eye from being flat, as it was, 


becomes lengthened, in order to detetwiße che 
Choroickes to the Point of the Union of the Pen- 
cis. The Humours are more convex, and re- 


frat Light to a greater Degree; and this in- 


creaſed Refraction was neceſſary to calle& the 


very divergent, very ſtrong, and very little re- 
frangible luthinous Pencils of theſe neighbour- 


ing Objects. Notwiſtanding this great Refrac- 


tion, (till the Rays darted from too Near a 'Diſ- 
tance, get a  Intle the better of it. Thiere re 
mains to them nevertheleſs 8 uperiotity enough 


to draw back their Focus, and the lengthened = 


Figure of the Eye comes very apropos to go 
and rective,” and finiſh, what the Corivexity'of 
the Humours had begun; but this Convexity 
faves'it ftilt a" Part of the Way, 
Humours more convex give ſmaller Images, 
as does # more convex Lens in the dark Cham - 
ber. So that altho neighbouring Objects appear 


larger; By reaſon they tranſmit a larger Angle 


to the Eye, this Angle notwithſtanding is lefs 
than it would be, in caſe the Eye could be 
lenthened without rendering likewiſe: its Hu- 
mours convex ; and Objects would appear 


larger, If ic could lengthen itſelf, and preſerve 
ts Humours flat, in the manner they are, when 


me ſurveys 4 ene Diſtant Objects 
appear 
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appear to us then a little larger, and nearer 


Objects, ſomewhat ſmaller than they would ſeem 


to us, were the Humours,or Lens's.of the Eye 


always under the ſame Configuration. 
It is for this Reaſon that, when we * a di- 
ſtant Object, while we have our Eyes fixed on 


a neighbouring Object over againſt it, the di- 


ſtant one appears to us a great deal fmaller 
and more confuſed, than when we. look at it it- 
ſelf directly. We ſee it ſmaller, for Reaſons 


given p. 235. We ſee it coiifuſed or ſur- 


rounded with Rays, becauſe the Choroides be- 
ing drawn back, is no longer at the Point 
where this feeble Cone is ſubſiſting diſtinRtly. | 
From hence it happens, that there are Perſons 
in the World, that can only ſee, diſtinetly, Ob- 
jets almoſt under their Eyes; beeauſe their 
Choroides is naturally at too great a Diſtance 


from the. Cryſtalline Humour, for the diſtinct 


Image of remote Objects to be able to reach 
this Choroides. Others, on the contrary, can 

not ſee Objects diſtinctly unleſs they are ver) 
diſtant ;, by reaſon their Choroides is ſo near the 


Cryſtalline Humour, chat the Image of neigh- 


bouring Objects is not yet formed, when the 


luminous Cone arrives at the Choroides, - a 


The My- The Myopes, or thoſe that can only ſee Ob- 


ope, or 
near- 
ſighted 
Eye. 


jects very near, have the Choroides too far off 
from the Cryſtalline Humour, or from the 
Croſſing of the Rays; either becauſe their 
1 Cornea F too much, the 

Cryſtalline 


. 
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Cry Ralline Humour is too convex, and too The 
frong 4 Refraction makes the Rays croſs too © 
ſoon : of elſe becauſe, with an ordinary Re- 
fraction, their Globe of the Eye is too big, 
and too much diſtended, or the Space of the 
vitreous Humour too large. In both theſe 
Caſes the optic Point, or the diſtinct Formation 
of the Image, is on this Side the Choroides. 
So that when the Image falls on this Choroides, 
it is already diſconcerted, the Pencils are already 
divergent, as in L, M, N, Fig. 1. Pl. XIV. 
Theſe Sort of People thruſt their Eyes almoſt 
upon the Objects; in order to lengthen the 
Focus by this Providnity,” and make the optic 
Point reach the Choroides. They alſo ſucceſs- 
fully make Uſe of a concave Glaſs, that length- 
ens * Croſſing of the Rays, and the Point | 
where, the Image is diſlinR. But Age, which 
diminiſhes Abundance of the Liquids, and the 
good Plight of the Eye, as well as of all other 
Parts, generally corrects this Defect. 

| Thoſe who diſcern nothing but at a great The pre- 
Diſtance, have the Choroides, H, I, K, too np © 


near the Croſſing, d, d, of the Rays; either which ſees 


becauſe they have the tranſparent Cornea or the vel! only 


Cryſtalline Humour too little convex, or elſegance. 0 


the vitreous Space too ſmall. 
If they have the Cornea, or the. Cryſtalline 


Humour too little convex, the Refraction is 

feeble, the Croſſing is made at too great a Di⸗ 

tance, as is the Re-union of the optic Pencils. 
S2 ; "OY" 


S1out., 
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The. 80 that the inverted Cone gains the Choroides 
S1CAT. in H, * K, before the Penele are united, and 
before the-Image is diſtinctly formed, as it is 
in E, F, G. 
bo: the Refraction and Croſſing age as 
uſual, yet if, the Apartment of the vitreous 
Humour be too ſmall, too ſort, or flatted, 
the Choxoides will be fil on this Side, the, op- 
| tic Point, and will receive no diſtinct Image, 
boleſs that of very diſtant Objects, that 5 a 
ſhorter Focus, and 4 preciſely a Choroides 
near the : Cryſtalling, H [ymgur, as. theſe, Preſbite 
Eyes have; a common Defect in old People 
from a general Aridity of the Parts. This De- 
fect is, corrected with convex. Glaſſes, Micro- 
ſcopes, and a Lens which augments the Refrac- 
tion, and renders the, Crofling of the Rays and 
their Focus ſhorter. But this is the ſole Re- 
fource remaining, to thoſe who, labopr under this 
Inconvenience. For the Preſhite Eye has not, 
| like the Myope, the Advantage of being 
.. amended, by Age. Ti ime, on the coritrary, 
F ſeryes only tq render its Condition worſe. 
A well formed Eye i is therefore that, wherein 
ite Image of Objects, at a middle Diſtance, 
©» - falls diſtinctiy on the Choroides wihqut any 
Violence offered to this Eye; which ſuppoſes a 
regular Figure of the Parts of the Eye. But a 
good Eye is that, which, adds. tc this, regular 
Conformation, the Talent of ſeeing, diſtinctiy 
at al Difan6ess . it has the Power of 


metamor- 
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metamorphoſing itſelf into a Myope, or dilated Kt x. 


Eye, when it ſurveys very near Objects; or 
into a Prefbite, or flatted Eye, when it 
Objects that are very remote. 

This Power the Eye is endued with of dila- _ 
ting or contracting itſelf, can only reſide in the panded to 


Muſcles, and ciliary Fibres, that ne oc aden | 
move the Cryſtalline Humour. is and flatted | 
When we look at a remote Object, we twia- forthoſeat 


a diſtance, 


kle the Eye-lids, that ſeem to preſs upon the 
fore Part of the Globe, in order to flat it. The 
Eye ſeems alſo to ſink to the very Bottom of 
the Orbit, by the Contraction of all rhe ſtreight 
Muſcles, which line this Bottom with their in- 
flated Bellies; and, drawing by their Tendpns 
the anterior Hemiſphere againſt it, mult flat of 
courſe” both the one and the other by its Poles; 
and make the Choroides by that means approach 
the Cryſtalline Humour, and perhaps lender chat 
Humour itſelf flat. 

When, after having viewed a temote Object, 
we look immediately at an Object that is very 
near us, ſituated on the fame Line as the for- 
mer, we are ſenſible of a Rotation; and à vio- 
lent Agitation inwardly, the* no out ward Motion 
be perecived in the Globe of the Eye. The 
Eye-lids are dilated, and the Eye ſeems to ad- 
vance out of the Orbit. Being preſſed laterally, 
or according to its Equator by its Mulſcles, it 
becomes flat, purſuant to this Dimenſion, and 
is dilated: by its Poles: The Corona — 18 

| 8 3 at 


%, 


1 
The is at the ſame time contracted, and determines 


Sieur. 
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likewiſe the Portion of the Globe that is faſtened 


mour towards the Pupil. By that means it ſo 


much contributes to the Dilatation of the Eye, 


and to the cauſing a greater Diſtauce between its 
Bottom and the Cryſtalline Humour. It is 


Neuen poſſible, that by purſing up this thro 


its whole Circumference, in concert with the 


lateral Preſſure of the intire Globe by the Muſ- 


ſcles, it helps likewiſe to render this Lens more 
convex. | The Cryſtalline Humour is not of 
ſufficient Solidity to be unſuſceptible of theſe Al- 


terations; and the ſmall Quantity of Humours 


beſides, which lubricate the Inſide of its proper 
Coat, give Liberty enough to this Coat to 
change alſo the Figure of its Surface. Cannot 
one add to theſe Proofs the Obſervations in 
p. 232, &c? In ſhort, it is very requiſite, 


that the Cryſtalline Humour, and its ciliary Fi- 
bres, ſhould be capable of all theſe Motions in 


Animals, which have the firſt Coats of the Eye 
abſolutely ſolid and inflexible. Such are, for 
Inſtance, the Eyes of the Whale, which 


ſome anatomical Travellers, that have diſſected 
them, have aſſured me are as hard, externally, 


as ſo many Balls of Ivory. They affirm 
likewiſe, that Whales ſee very well at all 


' Diſtances 3 that without ſuch good Eyes, 


they could not either give Chace to other 
Fiſh, or avoid thoſe that are on the watch 
EY to 


to it towards the Axis, and the Cryſtalline Hu- 


— . 4 
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their having a Fiſh to conduct and guide them, 


are merely fabulous. However, were Whales 
actually ſhorr-ſighted, the Reaſon of it would 


be intirely diſcovered, and would be à further 
Proof of the Neceſſity of the Motions juſt attri- 
buted to the Eyes. But in caſe a Whale ſees at 


different Diſtances, its ſolid Eyes being incapable 


either of dilating or contracting themſelves, it 
is very neceſſary that the Cryſtalline Humour 


ſupply that Defect, by projeRing, or ſubſiding, 


and ſo becoming more or leſs convex,” thro 
the Action of the Ciliary Fibres. 

The interior Violence accompanying the 
Action of theſe Fibres, is what moſt ſtrains an 
Eye obliged to look at a near Object; and is 
genereliy that which ſo much fatigues the Eyes | 
of thoſe that look with Application, and for a 


oreat while together, as they do who read a good 


deal: becauſe this Application ſuppoſes a con- 
tinued Penſton of the Ciliary Fibres in order to 
put and retain the Eye and the Cryſtalline Hu- 
mour, in Situations proper for diſtinct Viſion. 
The Pupil, when it is a perfe& one, 'gives 
us a Specimen of this Contraction of the Corona 
Ciliaris, by a fmall- ſympathetical 9 
which it owes to their common Origin. 


1 ſaid chat one twinkles the Eye to look at Ed of _ 
2 remote Object, by compreſſing the anteriorthe cli 
Hema of the Globe, and that one dilates Exe l 
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The the Ege · lids to ſee an Qbject near, not inaſmuch 
hn theſe two States of the Eye-lids ane abſalutely 

neceſſary to give to the, Globe the Figures it 
ought- ta take in the Caſes propaſed., Theſe 
Figures of the Globe have other Cauſes of greater 
Power and Force, and one may, without diſ- 
concerting their Effects, cwinkle the Eye-lids 
both in one and the other Caſe. We actually 
do ſo every time we make Efforts 10 fee better, 
either i in regard of diſtant or near Objects. But 
this kind of twinkling bears no Analogy with 
the Figure of the Globe. All its Mechaniſm 
terminates in ſtraitening the Eye-lids, | in order 
to hinder the Rays from falling in too great a 
Quantity. on the ſmooth Surface of the Cornea ; 
from whence they are reflected and ſcattered 
around to the Prejudice of the Clearneſs of the 
Rays which enter the Eye. It is the Reaſon, 
why we mechanically twinkle our Eyes, to per- 
mit a Paſſage to almoſt nothing but the Cone of 
Light that conveys the Image, and to prevent 
this Image from being diſturbed, and ſoiled, if 
one may be allowed the Expreſſion, by foreign 
Rays. Hence likewiſe we ſee an Object better 

thro* a Tube, than in open Air. 
ERe@ of It is by a like Artifice, that the Iris which 
che Con- is a Part derived from che Choroides, contracts 
— itſelf on being ſtruck by a very ſtrong Light. 
tation of On which Account, it lets paſs a leſs Quantity 
the Iris. of Rays, which affecting this Organ more mode- 
rately produce in it a diſtincter Impreſſion. 


On 


leaves the Iris in a State of Relaxation: ant 


| on the $2204 1%. 
— the Ir is dilated, when tlie 
Light is feeble} becauſe! — 
being ſufficiently ſtimulatrd by this fochle Licht. 


this very Relaxation makes the Iris, thus enlarged, - 
receive/a. greater Supply of Rays. So that the 

Quantity of theſe Rays repairs in ſome meakure 
their Feeblenels,, and F an er an 


diſtinct as poſlible. 


Altho'ꝰ the Eye-lids, like the Tris concur 1 
preſerve the luminous Cone, that enters the Eye, 
more pure, and to render the Images more 
perfect; if, notwithſtanding, we look at a 
Candle wih our Eye · lids drawn ſo near together, 
that they partly cloſe the Pupil, and intercept a 
Portion of the luminous Cone that ought to en 
ter it, we no longer in that Caſe ſee the Candle 


clearly, but with great luminous Traces direc- 
ted towards the upper and lower Part of this 


Light; which large Traces are the Portions of 
the Cone reflected by each Eye - lid. But the 
Eye · lids do not thus diſturb the Sight, but 


when they are cloſed in the manner I have been 


hinting ; nor has the Object theſe large Traces 
of Light, but above and below. Theſe are 
Circ , - ances, that never entered into the 
Thoughts of a Naturaliſt *, worthy of all Eſteem 


for his Piety, when he aſcribed the Rays of the 


Stars to this Reflection, produced by the Eye- 


| lids being fond of erecting this Defect to x 


Per- 
„Ang. Seat of Nate. 1 
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The Perfection deſtined: by the ſupreme Being” to 
S belli che SpeRacle'of the Univerſe.” 
Why the We muſt therefore ſeek elſewhere the Cauſe 
Panevare of the Rays that ſurround the Plariets. | 
wichRays, Theſe Rays are of ' ſeveral Sorts. Fr, we 

find around the Sun, a kind of luminous At- 
moſphere, which almoſt to the Life reſembles 
that eaſily obſervable round this Planet, and 
about the Moon On in 1 5 ee gal 
Fegs. $7} 015 

e Secondly, we obſerve likewiſe in the Planets, 
and principally in the Stars, à certain trembling 
Motion, that ſubjects their Image to a perpe- 
tual Alteration of Figure ; and luminous Traces | 
and Angles ſeem at the ſame time to dart from 
their Circumference. 

* Thirdly, in ſhort, the Sun in particular, 
when ſeen in a very clear Sky, appears ſur- 
rounded with a ſparkling Atmoſphere, oy; 
portable to the Eye. 

The luminous Atmoſphere chi encircles the 
Sun, is not altogether an Illuſion of the Sight. 

It is natural enough for this intirely flery Planet, 
to have at leaſt an Atmoſphere of very clear 
and very hvely Light, and it is this Atmoſ- 
phere, that is ſo intolerable to our Eyes. The 
Mediums, the Image of the Sun paſſes thro* to 
come to us, are, perhaps, a farther Augmenta- 


tion of the „ e of this Atmoſphere ; 
becauſe 


* The celebrated Monſ. de Mair an eſtabliſhed this At- 
moeſphere in his [Treatiſe on the Light of the Zodiac. 


"7 n the: Sz Nes Es. 67 
beczuſe when theſe Mediums become groſſer, Tbe 
they make the Images of all the Planers appear , 

ſurrounded with, à Crown of Light. If we put 
2 fine Linen · Cloth between our Eye, and the 
Light of a War- Candle, we ſhall ſee this Can- 
dle ſurrounded likewiſe with a Circle of Light; 

buy reaſon the Threads of the Cloth, which the 
Light of the Candle paſſes: thro', diſperſe and 
ſcatter a Part of them out of the regular Cone 
naturally formed by this Light; and from 
the Portion of Light thus turned, and ſcattered 

round this regular Cone, reſults that remarkable 
Circle. Ethereal Matter, and the Earth's At- 
moſphere act, in regard of the Images of the Pla- 
nets, what the fine 2 does i in Ls of this 
Light. of 

Without panting) the Cloth W a Candle, 
if one looks at it from the Diſtance of a hun- 
dred Yards, we ſhall ſee it ſurrounded with 
Rays, and Traces of Light; becauſe the lumi- 
nous Filament, which conveys this ſmall Image, 
is not able to preſerve its regular Figure, thro? 
ſo long a Space of Air. Hence ſeveral Pencils 
in the Circumference of this ſmall Cone are tur- 
ned, and rendered more divergent than thereſt ; 
and ſo by theſe ſmall Scatterings form thoſe. 
Traces and Rays, that ſurround, the Body. of 
this Light, or principal Cone. Now, tho' the 
Diſtance of a hundred Yards be neceſſary for ſeeing 
a Candle encircled with Rays, that of two Feet 
is ſufficient for ſeeing a Spark et: Fire in the 
ſame 
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The fate State; betauſe the luminous Filament of 
SEE: this Spark. is extremely fine and feeble; The 

Stars, by reaſon of their Diſtance, are feeble Lights 
ſeen from a-far, mere Sparks, as it were, whioſe 
luminous Filaments are not able to preſerve 
their Regularity as far as us. The Moon is not 
encompaſſed with Rays like the leffer Planets, 
becauſe her luminous Cone, being of vaſter Ex- 
tenſion, makes the better Reliſtance, in regard 
of the Mediums it paſſes thro', ſo that her 
Image arrives in a regular manner at the Bottom 
of the Eye. The ſmall Planets, ſeen thro' 
large Teleſcopes, are equally without Rays, be- 
cauſe the Glaſſes of cheſe Teleſcopes collect the 
Rays ſcattered in the Circumferenee of - the 
Image, re-eſtabliſh it, and render it regular. 
Az to the trembling Motion. of the Planets, 
that proceeds likewiſe from the Mediums their 
Images paſs thro* ; not from thoſe groſſer Me- 
diums like the Atmoſphere, but from the ſubrile 
ones, fuch as ethereal Matter, and the Matter 
of Light. Theſe Mediums which fill and com- 
poſe the celeſtial Spheres, are inceMantly in Mo- 
tion, and the Motion peculiar to Light, or to 
its Action and Function, as Light is the Motion 
of Vibration. The Images of the Sun and 
Stars, that come to us thro' all the Spheres, 
muſt partake of all theſe Motions, and confſe- 
quently undergo à proportional Alteration, in 
regard of their Regularity. Now this Alters- 


80A | is * the trembling Motion that affects 
che 


on the Senves 
the Brillianey of the Planets, of the Stars ganti- 
eularly, whoſe, Image have ſeveral Spheres 10 
paſs thro”. 


_ agitated, _ 
When the Choroiges i is affected by too lively 


an Impreſſion, one ſees Sparks with it: and 


even a Stroke received on the Eye makes one 
| ſee Sparks, becauſe theſe nervous Parts are very 


ſtrongly affected. The direct Impreſſion af the. 5 oy 
Sun on our Eyes, is centainly one of thoſe that td - 
affect this Organ too violently. . Its Imagg of © r en 


courſe muſt be, accompanied and ſurrounded by 


For 1 cannp tell from whence the regular Traces 


could. have been taken, with which it has been 


encircled. with Rays, unleſs. Ronge the * 
tion of Painters. 


To degrive the Sun of all his Rays, we have : 
nothing, more to do, than to look at this Planet 


thro? a Pin- hole, either on his ſetting, or in a 
Pail of Water. Becauſe the Imp eſſion made 


on the Choroides in all theſe Caſes is. very feeble, - 


and; conſequently, void. of Sparks. He is chan 
reduced: almoſt ta tha Condition of the Moon, 
whale ſoft Light is imprinted; clearly, and with 
out W ee on: 5 Choraides, | 

Let 
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One has a groſy kind of en ns 
"lance, tho: conſtant, enough, df, this trembling 
Motion, .when we.lagk at a Stat, ot the Sun, 
reflected from the Surface of Water EY bets 


Sparks. And this, in reſpect. of the; laminous*" 
| Atmoſphere, is all that is therein. remarkable. 
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The . Let us end chis Eflay'on Viſion with the Ex- 
G C na, Part of 
which are' omitted in the Articles where" they 
ſhould have been ranged, and the reſt having a 
Connexion with ſeveral Articles | occur bene in 


their natural Place: 


hk £2.38 
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3 ad E * ſeen thro all the ke preceding D Dit 
Images of courſe, that Images croſs one another, 

— nd are reverſed in the Eye, as they are in the 
verſed, dark Chamber. If, notwithſtanding, we are in 
which en · a dark Chamber, and look thro? the Hole at ex- 


aun teerior Objects, we ſhall ſee them ſtrait. Theſe 


— Objects, nevertheleſs, fall reverſed on the ttanſ- 
_ — parent Cornea, as they do on the Paſteboard, 
— ſubſervient to the Experiment of this Chamber. 

TI ſeen In caſe the Eye makes them croſs again, they 
in a right are of courſe in a right Poſition.” Now Objects 


hang painted right in the Eye muſt be ſeen reverſed. 
veyed So that thoſe exterior Objects muſt conſequently 


| — = be ſeen reverſed, which one looks at re: 1 
this Hole of the dark Chamber. | 


Chamber. We ſee the Images reverſed, ns on the 
| Paſteboard, d, d, of the dark Chamber, Fig. 
2. Pl. XIII. becauſe theſe Images reverſed and re- 
flected by the Paſteboard towards our Eyes, e, 

croſs once more in theſe Organs, and go to be 


_ in a right Situation on the Choroides : 
and 
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and theſe reflected Images croſs again in the * 6 
Eye, by reaſon their Rays are parallel, 0t 60 C 
vergent. Exterior Objects, ſeen immediately 
thro! the Hole of the Nane Chamber, "would 
equally be ſeen reverſed, did their Images like- 

wiſe croſs in the Eye. But this is not the Caſe. 

They fall in the Bottom of the Eye reveifed, 

Fig. 3. as they are on the Cornea, and” 77 | 

Paſteboard'; becauſe theſe immediate Rays, far 
from being parallel, or convergent,” like che 
Rays reflected by the Paſteboad, d, d, are er 
tremely divergent : inſomuch, that it is impolti: 
ble for the Humours of the Eye to make them 
croſs again. Theſe Humours only collect them; 
as the convex-Glaſs does, placed at the Hole of 
the dark Chamber, and nothing more. See 
Fig: 2, 3, Fl. XII, wbere theſe Truths 

are expreſſed. A, Fig. 2, is a Steeple ſeen 
thro? the Hole c, of a dark Chamber; d, d is 
its Image Painted reverſed on the Paſtebvard. 

The Reaſon why it is ſeen reverſed, is becaufe 
the Rays reflected towards one's Eye, e, croſs 
afreſh, and thereby rectify the Steeple. In 

Fig. 3, the Eye D looks at the Steeple A im- 
mediately thro' the Hole C of this Chamber... 

The Rays CD being too divergent, cannot 

croſs. in the Eye D. Hence they paint te 

Steeple reverſed, as if one looked at it out of | 

the dark Chamber, and on that n 

lee it in a right Situation, 1 9G Sh 


fs, FF . 1 8 
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, Ihe All the World knows, that, in order to tec 
— Otjets in the dark Chamber, we muſt place 
at the Hole of this Chamber two lenticular 
Glaſſes; to wit, the firſk at the. Hale irſelf, „ 
Fig; g. the ſecond E ſeparated. from the former 
a;:little, more than two Foci of theſe Glaſſes, 
The fuſt Glaſs C brings back the divergent 
Rays, C, towards the Parallel. The ſecond 
Glaſs E recovers theſe parallel, or almoſi. patal- 
lei, Rays, makes them croſs afreſh, and thus 
rectiſies the Image in F. This Icnage appears 
Tight to the Eye D, becauſe being reflected by 
this Exe, it there croſſes. and is, reverſed, as if 


Eye, is. capable of making the Rays croſs, and 
ſo rectify the Images at the Bottom of the Eye, 
as we ſee it does, Fig. 3. Theſe: Images then 
will be there reverſed, and the Object ſeen thro! 
the Hole of mne 


* 
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How a The Hole of the dark ce chat exhi- 

ne. bits Objects reverſed on the Paſteboard, d, d, 

= may les them notwithſtanding be ſeen witho ut in a 

appear re- right Situation. But here follows another Ex- 

periment; where, on the contrary, a right Ob- 

ject: diſpoſed before, and! within this Hole, ap- 

5 HORN rey of as 
Chamber. - 

With 


on tbe sr ners. : 


beer your E bs (Fig. 4, Pl. XIII.) a 2 
Paſteboard, 


terwards à Pin, d, before your Eye, D, and you 
will ſee with Surprize the Pin reverſed, and on the 


pierted with a Pin- hole, C C. 
Place over againſt and beyond this Hole, a very 
illamined Body, ſuch as a Sheet of white Paper, 
E, enlightened by a Flambeau, G. Hold af- 


„ ww 1%, 


Withour den to 4 dark Chamber, put The - 


Sioux. 


other Side of the Hole in F. Which Phœnome- 5 


non is thus accounted for. 
The Images of exterior Objects, it is well 
known, in paſſing thro* the Hole, C, Fig. 


2, 3, are, reverſed, and painted thus reverſed, 
either on the Paſteboard, d, d, or in the Eye, 


D. The ſame Thing bappens! in regard of the 
Images which paſs thro* the ſimple Pin- hole, 


c, Fig. 4; and goes to be painted in the Eye, : 


D. At the Place where the Pin in a right Situ- 
ation, d, is put, the Images are already rever- 


ſed. Now this Pin occurring with theſe rever- | 


ſed Images, ſtops the Rays that correſpond with 
it, and, conſequently produces in theſe Images 
a Deficiency of Rays, or the Shadow of the 
Figure of a Pin. This Pin in the midft of this 
reverſed Image is right. The Image of the 

will therefore go to be painted at 
. 5 of the Eye in a reverſed manner, hav- 


ing in the middle of it a Shadow of a Pin in a 
right Situation. Now the Soul judges Objects 
right, that are reverſed in the Eye, and reverſes 
thoſe that are there right. Whence ſhe will ſee 

1 5 oy 
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7 the exterior Otjects, E, in a right Situation, 
n and the Shadow of the Pin reverſed, She will 
— moreover ſee this in, Or rather its Shadow, 
* yood the Hole in F; becauſe the Pin ſhe ſees 
is only in Effect a Shadow. praduced in the 
Image of the exterior Objects, E. This ima. 
ginary Pin ought therefore to be the exterior 
| Vs, E, and ſeen 1055 che Hels. 


III. N 
Why the The Eye is not only deceived i in regard of 
2 the Situation of Objects, by ſeeing thoſe rever- 
evirling {ed that are right, and thoſe right chat are 
burning reverſed ; but is ſtill 3 more frequently deluded, 
Sende of99d. with leſs Art, as well in reſpe& of the Situ- 
Fire. ation, as of the Figure of Objects, when a lighted 
Charcoal whirled around ſhall ſeem a C ircle of 
Fire ; or When a very ſmall Fiddle-ſtring ſhall 
be made to. appear large, or ſeem yp be ſeveral 
on the Side. of one another, by ſolely exciting 

| Vibrations in this fine and ſingle String. 
Iheſe Phœnomena depend an the Duration of 
the Senſations, which, an Object excites in the 
Nerves, and on the Quyickneſs with which, the 
Action of it is repeated. When a Spark of Fir 
burns us, "the Smart, e for a e 


after the pk, is extinguill imed 4; and, 
preſſion of Savgurs and Qdours rer likewiſe 


a certain Time, after th e Obhects have War 10 


. affect the IE Gram. 8 a, like my ger, 
4 i 7 tha 


* 


4 * 2 * 
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altho* Light be of a much more ſubtile Nature, The 


its Impreſſion nevertheleſs ſubſiſts a — SIGUR, — 


while after its Action. Now if the Action of 


an Object is renewed on a nervous Papilla, be- 


fore its former Impreſſion is extinguiſhed, the 


[mpreſſions will be continued, as, if the Ob- 
regard of the fiery Cireles produced by — PAM aiq 
quent and rapid Whirling of a burning Coal 
thro? the ſame Track. Its Actions on the ſame 
nervous Papillæ of the CharGides: ſucceed one i 
another, with ſuck' Rapiduty, that - the Im- 
preſſiùns they there | excite are continued ; ſa; 

that having in the Eye an uninterrupted Circle 


of the Impreſſion of Fire, we neceſſarily ſee a 
fiery Circle. This is the Reaſon likewiſe, Why 


Drumſticks by a rapid Sueceſſion of one another 
on beating this Inſtrument, produce! the con- 
tinued Noiſe called the Ruff, The String of a 
Violin enlarged or multiplied by Vibrations are 
explained by the ſame Principle. 


A Light, that rapidly — gs 


Heavens, ſeems: there "till! a continued one 
Becauſe the Line of hively-Imprefſiowit, deſcribes 
in the Eye, is made with that Celery that all 


the Points of this Line of Impreſſion ſübſiſt at 


once 4 certain Time. Conſequently, one has in 
the Eye an intire Line of Juminous Impreſion, 
and therefore one muſt ſee a continued Light. 


Such are thoſe Meteors, ſtiled 7 the 'Vulgar, : 


Falling Stars, 


2 


T 2 | IF 


„ aui fy” 
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Obſerva- I looked at a diſtant Steeple with one Eye, 


the Sigh tand put before it a Wire not ſo thick as my 


of a di- Pupil is large. I ſaw the Steeple notwithſtanding 
— = the Wire, and as it were thro” the Wire, which 
that of a appeared to me like a thick Shade correſpond- 
dad bey ing with the Steeple. I ſaw nevertheleſs thi 
near the Steeple intirely, I afterwards looked at the 
= ce lms Wire itſelf, and ſaw it diſtinctly without Shade, 
and ſmaller than the Shadow I ſaw of it on 
looking at the Steeple.” But it was not all 
tranſparent, and, tho* abſolutely very ſmall, 
hid from me a Part of the Steeple. This Steeple 
in its turn, which I ſaw without looking at it on 
the Side of the Wire, appeared to me a great 

deal ſmaller than when I looked at it directly. 
When I looked at the Steeple directly, I had 
my Eye contracted, and flatted by the Poles, 
in order to receive the luminous Cone, at the 
optic Point, and I ſaw it diſtinctly, and in its 
natural Magnitude. In this State, the Choroides 
too much projected for the luminous Cone of 
the Wire, and the Pencils of the ſame luminous | 
Pointsreached this Choroides befor their Re-union, 
and reached it beſides ſeparated from one another, 
and leaving void Spaces between them. Hence, 
when I paſſed the Wire before my Eye, it 
ſeemed to me like an n and 2 

Shadow. - 


„1 
1 q 
wed 
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i. and en my ee to the 
Point, where the luminous Pencils of this near 
ONS went to reunite themſelves diſtinctly, 


by reaſon in this Point the Pencils are redu- 

ced to a ſmaller Space, The Wire at that 
Time, tho* not ſo large, hid from me Part 
of the Steeple, becauſe the luminous Pencils of 
the Wire, being very compact, leſt no more 
Space for thoſe. of the Steeple correſponding 
with them, and thus totally effaced them. This 
Steeple, ſeen on the Side of the Wire, and with- 
out looking at it diredtly, ſeemed ſmaller than 
when did look at it, becauſe when its Image fell 


on my Eye, it became more convex, in order to 


ſee the Wire; and this Figure of my Eye pro- 
duced a large Refraction in the Image, which 
was dene ſo much the ſmaller. ni... 


4 1 
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* ſaw-the Steeple thro' this Shadow, beet The 
the Separation of the luminous Pencils of the, — , 
Wire, left Spaces large enough for the di- 
ſtinct Reunion. of the * Pencils of the 


Steeple. . 
When E? looked at the Wire iel, 1 * it 


To oi Ds, the com 11 the Di-New Op- 
ſtinction and Magnitude of Images, I will add deal Phee- 


ſome others of a very. n Nature, occa- 
honed by the former. 


=7_ﬀuQ A Phyjcal Er 
. The As T was looking at the ſame Steeple; and 
— frequently. paſfing a Wire backwards and 


Obects forwards, before my 2 I caſually per- 


by the Ia. peived wich Surprize, chat every time the 
terpoſition Wire paſſed before my Pupil, the Steeple 
* eee to move and leap,” as if I had paſſed be- 
hole. fore my Eye the Glaſs of a Teleſcope. The 
Mountains that were behind che nn ind 
tirely the fame Motion. 
On a cloſer — of the Matter, 1 


obſerved that the only Caſe, where ths Steeple 


did not leap, was when J made uſe of a certain 
very natrow Medium, and'a very difficult one 


to keep. There the Image of the Steeple was 
not ſo diſtin, and ſeemed to me enlarged.” 
I 'whs ſtruck with 'theſe Circumſtances, that 


obliged: me to obſerve in the Wire à Kind of 


Lenticular Glaſs. For I furmiſed even at firſt, 
that the Steeple ſeemed to move, inaſmnuch as 
che Wire, being placed in the middle of its 


Ray, enlarged the Image of this Steeple; and 


| becauſe, oli the Wire's being paſt' that middle, 
| che enlarged Lanage s ſbldeniy fefnming its 
ordinary narrow Bounds, the Steeple looks as if 


it were in real Motion; as an Object, before 


which one paſſes a Lenticular Sly ere re- 

* Fradted and moved. 
+ __ th order to be aNured ef the Reality ef this 
Conjecture, J -accommodited my Eye to the 
Steeple in ſuch a Manner, that its Image came 
to my 3 * * near the Side of the 
Window, 
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Window, where Tobferved it. 1 again paſſed 


ſval Aus of the Steeple,” the latter ſeemed 
nearer the Window, on whatever Side the Wire 


came ʒ becauſe the Image of the Steeple enlar- 
ged by the Wire diminiſhed in that Proportion 
the Space I had made between theſe two very 
near Objects. I obſerved likewiſe, that when 
this Image was contracted; by withdrawing the 
Wire, it was ſo much 'the more remote from 
the Window. Hence, on executing with Cele- 
rity what 1 had been doing deliberately, the 
Steeple ſeemed to leap on its 'approathing to, 
and retiring from the Window. ILY e be 

After this Confirmation of my former Con- 
jecture; I repeated the Experiment in à very 
clear Seaſon, which ftill - equally ſucceeded; 
And the Wire, being held fixed and exactly in 
the middle of the Steeple; never fails to make 
it appear a great deal larger, and as it were 
double. The phyſical Cauſe of baud "Habit 
Pheenomenon is as follows. 3 

This Medium, where the e of the 
Steeple is confuſed, larger; and as it were dou- 
ble, is hen the Wire is exactly in the Axis of 
the Image of the Steeple: In this Situation, the 
Wire divides the luminous Cone, that conveys 
this Image into two equal Parts, and inter- 
cepts the perpendicular Filamefit of it, which 
s whit contributes to 80 A ad incom- ” 
plear and confuſed. | 

ej 9 T 4 5 The 


my Wire, and ſaw that, when it was in the vi- 2 
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A Pays EH 
The Confuſion of the Image of the Steeple is 
all one can attend to, from the Interpoſition of 
ſuch a Body as a Wire: it is notwithſtanding 


The Confuſion is ſlight: Therefore the 
Wire intercepts but few: Rays. It is never- 
theleſs of ſuch a. Thickneſs, that it ought to 


hide from me at leaſt the whole Steeple ; for I 


ſee an intire Plain, of which the Steeple does 
not make a, hundred thouſandth Part. The 


Wire is almoſt a Line thick, my Pupil thro! 


which the Image of all this Plain paſſes, contains 


but a Line and a half, or two Lines at moſt, 


and the Wire is only the Length of an Inch of 
it. Conceive, then, a Cone of Light, with a 


| Baſe more than a hundred thouſand Times as 


large as the Steeple, and place within an Inch 
of its Top an opaque Line, and you will ſee 
what an Angle this Line will deſcribe on che 


Baſe of the Cone, and h . ee 
will cover. 1 | 


It therefore neceſſarily. Heng 3 great- 
eſt Part of the Rays, which occur to the Wire, 
are not ſtopped: by it and extinguiſhed ; for a 
great many of them are requiſite in order to 
one's ſeeing the Steeple... On the -contrary, 
theſe Rays /muſt.. circulate, a little round the 
Wire, or turn from their right Line to accom- 
modate themſelyes to its Circumference, ſome- 


_ what like what a Filament of Water or Air would | 


do. By means of this — our Eye will 
have 


*- — 3 Ped 


- which of: coutſe will be very little confuſed. 
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That is not all. This Image of the —— — 9 
appears enlarged. Now an Inſtrument that en- 


larges an Image, only does ſo by rendering ita 


Rays convergent, or at leaſt hy making them 
croſs in a wider Angle. Thus, as the Wire en- 
larges the Image of the Steeple, it neceſſarily 
follows, that as one half of its Circumference 
which fronts the Object, turns and renders the 
Rays of the Steeple divergent, ſd the other that 


fronts the Eye, turns theſe ſame Rays conver- 


gently towards this Organ. There is therefore 
thro! the whole, Circumference of the Wire, a; 
certain Power, that collects towards the Eye 
theſe ſame Rays which it had.;at firſt ſcattered. 

To that, End this Power mult of courſe. *pply- 


and oblige them. fy follow this os, 


even to a particular Point. In a Word, the 


Circumference of the Wire muſt in regard of 
theſe Rays be endued with an Attraction intirely 


like that obſervable in Glaſs; Now we have 


ſcen that this Attraction is nothing elſe than an 
Impulſe of the Fluid. which ſurrounds the 
Wire; and that theſe Rays are thus applied to 
che Wire, rr. 
or a Piece of Liſt preſented to it. 
This ſurrounding Impulſe therefore 8 | 
mines .theſe Moieties of the Image to tum | 


round the Wire, and by that means makes the 
whole 
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tte Wire, which Effort producers Turning ef 


Image. 
| Thus then cre Rays reftufted In Convergente,; | 
d an Obje&'enlarged by a Wire, in the ſume 


ee 
whole Image appear double. The Impulſe 
ewiſe retains'theſe ſame Moieties, ad much 
as poſſibly it can, againſt the Circumference of 


theſe Rays towards "the viſual" Aude, Conſe- 
qfuethtly they croſs with greater. Oelerity, and in 


larger „ 


1-5 „ 2 30 bin 9113 22 3 bh 


wrimer as it is By u Lentieular Gals ) what bas 
never; I imagine, been before furnũſed. 
Not only the narrower luminous Cone, paff- 
ing an che Eye, withbut che Wire, occurs thus 


collected in Convergence; but the Wire like · 


wiſe becoming thicker chan this" firſt Cone, its 
Sutkate muſt neceffirily attract the collateral 
Rays, or Portions of a larger Sone, and collect 
this larger Cone in Convergence in the Bottom 
of the Eye, which of ccurſe mut produce 5 


; langer Image. Nun NI Wis we? 4 20 30 Hi enen 


in order "to eon I . dh 5 tha of thi 


the Render to cönfult rig. 2 Fl. XIV. The 


Blick Lines deſcribe che harfow Tamitious Cont 
thůt comyeys ve natural Image of tlie Steeple A, 

to tic Eye B, Well the Wire is riot” before al | 
Pupil, where it i erident, the natural Cone is 
mach narrower than the Wire C. The pointed 


Lines not only: mare che kürt Taniinous Cone 


1 7 25 JEN! iir 8 9 8 42 15 \ "x *Ropped 
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n he Ane ny 
fopped and turned by the Wire C but they _ The 
deſeribe likewiſe the collateral Rays more feat- 
tered, Which are” attracted by the Wire, and 
collected in Convergence in the Pupil, in the 
ſame manner dd we have ſeen in the Plate of 
Fl. XII. Fig. 2, the Lenficulat Glaſs aſſembles 
in/ the 'Pupil'the tollatetal Rays g, h, which 
would hot hate Been enttel there without this 
Refraction; amd by chat means the pol 
Cotie, chus cöllecked in the Bottom of che Eye 
B, makes tte a larger Angle, and 4 larger 
lalage, that che Cone marked by the bläck 
Lines,” Which n the natural” one. As to What 
remains, the Experiment equully ſucceeds with 
every other Body | as with GE WEE provided'it 5 
be as narrow, «| | 4 

This Diſcovery, which Fes on the Ths 
flexion of Rays, towards the Surface of Bodies, 

has conducted me to ſeveral others dep 
on pig: ſame” Principle. For Inſtance, 1 dare 
allo enlarged ſmall Otzects, ſuch as x Pins 
Head, by looking at them thro' a very little 
Hole, made in a Paſteboard, in fuch a manner, 
that the Image might ſufficietitly approach 10 
the Circumference'of the Hole to be ſtopped by Objed: 
it and enlarged. | I have moreover remarktd enlarged =» 
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on looking at ſome fingolar Objects, ſuch 40 Ferged by 
live Coal amidſt Cinders, or a Piece of fteſhtbe ? 5 
Charcoal, juſt thrown into the Fire, Ge. hit tecurkice 
if one draws one's Finger, very near the optic f Bodies 
ä 
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An Phyſical Eſſay. 
Cone that conyeys its Image to the Eye, this 
Object appears to dilate itſelf towards the Finger, 
and, as it were, to precede itz; and that when 
the Finger withdraws | from ii, it ſeems ſtill to 


lengthen itſelf, in order to follow, it to a certain 


Point. It is for the ſame. Reaſon, that the 
Clouds which ,paſs before the Sun, impart dif. 


ferent Motions to the Shadows. of Bodies, and 


that when theſe Clouds are interrupted here and 
there, thoſe Shadows ſeem as it were to dance. 
This Effect is principally perceptible i in the Sha- 
dows formed by the Lead of. Glaſs-windows.. 
It is alſo to this kind of Refraction of Rays, by 
the Fluid which ſurrounds Bodics, that I partly 


Colours WP. x the Colours of a Rainbow, produced bya 


the Rain- 


bow pro- 


very thin Pin placed near my Eye, and on which 


duced by I have cauſed to fall obliquely. the Light of a 


_ a Pin. 


Wax-Candle. 10 ar 
It is now Time to conclude this Eflay on _ 
Senſes z z and, perhaps it may be objected 1 


| qught to have done ſo ſooner, having by a great 


deal ſurpaſſed the Bounds 1 par nor to myſelt. 
But how can one. reſiſt the Torrent of curious 
Matters, that preſent themſelves, under theſe 


| Articles! And yet how many, have I let paſs 


with, Regret, circumſcribed by theſe ſame too 


x "narrow Limits? The Nature and Mechaniſm of | 
. the Senſes conſtitute a Matter the moſt intereſt⸗ 


ing of all Phyſics. Theſe are our means of 


E ee, with the reſt. of the Univerſe. 


It 


eg 
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Ttis the Reaſon, why this Part of Phyſiology is The 
ſo linked with all the Parts of natural Philoſophy, ante, 
that it is almoſt impoſſible to treat of the Senſes, 
Without touching at the ſame Time, Nightly at 
| leaſt, on the other Branches of Phyſics. g 
f have above remarked, that this Commerce The Sen- 
between the Univerſe and us, is ever carried on 12 WE 
by a Matter which affects ſome Organ; and or corre- 
that from the Touch to the Sight this Matter is ; Ponding 
more ſubtile, more and more diffuſed at a Di- Univerſe. 
ſtance from us, and on that account more and 
more capable of extending the Bounds of our 
Commerce. Bodies, Liquids, Vapours, Air, 
Light. This is the Gradation of theſe Corre- 
ſpondences, and the Senſes by which they are 
| carried on are our Interpreters, and our Intelli- 
gencers. It is obſervable, that the greater the 
Diſtance is from whence our News arrives, the 
more ſubject it is to Uncertainty ; which is 
verified in moſt of our Relations of long 
Voyages. The Touch, the moſt limited of the 
Senſes, is at the ſame time the ſureſt of them 
all. The Taſte and the Smell have likewiſe a 
ſufficient Certainty : but the Hearing is in many 
Inſtances too apt to deceive us. As to the Sight, 
Viſion is ſubjected to ſuch a Number of Errors, 
that the Induſtry of ſome particular Perſons, ſkilled _ 
in drawing Advantages from every Circumſtance, 
have invented Projects and formed them into an 
Art, on purpoſe to impoſe on the Eyes: an 
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I ters, and even by thoſe of the 100 . 

e that we are the! g.deprived of a Pai. 
e Senſes that UA deceive 


* Senſes are fubjecied 1 to. a "thouſand Miſ- 
Ae b. rakes and yet we know 1 but what 
nal, un- they apprize us of, or what they give us 
_ 8 Grounds to conjecture, by comparing thoſe 
* for Hants with what they demonſtrate to us, For 
Guide Laſtance, Light, the particular Fluid that ren- 
ders Bodies viſible, puts us on imagining there 
1s; another Fluid that 92 tem Gravity, 
another that makes them ele 
mines the Needle to tum ry the North, Ge. 
And we endeavour to gueſs A. the Figure and 
Motion of theſe imaginary Matter: Let us 
attend to the Train of Conjectures, and we gan 
be under no manner of Doubt, but that al 
gur Knowledge is at beſt dads fog "i the 


e point e Nur. 1 0 % / 
mn 10 Arb m3 % 2 
Our 1gno-, Judge: from hence of the drag Rounds, and nd 
ez ffn Of the little Certainty there is in aur Acquaint · 
the ſmall fl ance with Things, which conſiſts in ſeeing a Fart 
te 55 of them, by the Help of deceitfül Organs, and 
oy in dixining the reſt. How comes: Nature, v 
Z ill ſay, to be ſo. good and ſo. liberal? Has ſhe 
not furiſhed;us with Senſes. far; all cheſe Phe: 
nomena, Which, ye are conſtramed. to gueſs 12 
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to. Planta, to Agimals, A Methoc 
conciſe of rendlexing us intelligent, E 
theſe. natural Effects, which otherwiſe become 
Myſteries. Hog, in ſhort, che five Species of 
Senſation, which are Embaſſadors, as it were in 
our Regard, from the States of the material 
World, can only ſupply us with a light Idea of 


them, Let us imagine to ourſelves a Sovereign. 


of the Uniyerſe, who had no other Notion of 
all the People ſpread over the Face of the 
Earth, than what he had received from a 
Frenchman, a Perfian, an Egyptian, and a 
_ Creolian,. and all four deaf and dumb. For 
a <8 © 0 
of Matter. It is true, modern Philoſophy has 
diſcovered Prodigies of 1 to interrogate 
theſe Embaſſadors. But ſuppaſe they will one 
Day reveal themſelves to us, there is ſtill no Ap» 
pearance that they will ever unfold what all the 
other Nations « Mater a, that are N 60 


them. . 


It is a Point FW 7 NAT that 
Senſes more multiplied than ours, might poſſibly 


have embarraſſed us, or that the greedy LO... 
they had inſpired us with, might have been the 


Source of more Inquietude than Pleaſure. "IM 8 
nat che Mu Vie of thals we _ ſullicent, 


fac.loft; ce 3 Fluid 5 33 brug [Th 
which; moves.the Needle; for what gires Liſe r⸗ 0 — 


4 ** t POUR Rad 
* „ £ 
e 
* KL.» * 8 . 
"Ro WY” 8 
{ 7 * 
R 
r 
1 
* 1 " * 
3 . N 
4 5 
8 


| The to our Hap fs ? Let us then tongra 

: e ones, as Philoſophers; in the Privation 'of 

38 theſe imaginary * Riches, by employing thoſe 
well which we are bleſſed with the Enjoyment of: 
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Bring, and the End of all found Philoſophy. 
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